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NOTES AND COMMENTS. 


Pattern Shop Economy. 


In the race for business which is such a pronounced 
feature ol modern industrial life, one is continually 
running recipes for economically conducting 
works and factories; and it is interesting to note how 
different minds regard the possibility of cutting down 
expenses. To some the greater scope lies in the in- 
stallation of plant of the very best and most modern 
description, and, like the late Sir Alfred Hickman, 
they will often scrap machinery which other men 
would patch up in order to save the outlay on new, 
and install expensive modern appliances. Others, 
again, will keep a machine running to the last 
moment and scrap it then with severe misgivings as 
to the possibility of getting just a little. more out 
of it. While it is needless to say that not every works 
can stand the cost of throwing out machinery that 
gets somewhat out of date, in most cases it is really 
more expeusive to keep an inefficient machine than 
to throw it away. But apart from the extremists 
just mentioned, there are those students of foundry 
economy who see a considerable room for improve- 
ment in the minor details of shop arrangement and 
management; and really, to the average founder, 
the economies that can be é@ffected in this way are 
of considerable moment. Soine interesting comments 
on this subject were given ina paper on ‘‘ The Pattern 
read by J. L. Gobeille, before the 
Pittsburg (U.S.A.) _Foundrymen’s Association — in 
February last. 


“across 


Some American Suggestions. 


The writer first relates how he substituted concrete 
patterns for a good many of the wooden ones formerly 
employed, and claims that great economies can be 
efiected in this direction by using reinforced concrete. 
He finally offers the following suggestions : 

(1) Re-arrangement of tools, To-day in most pat- 
tern shops the tools are put in helter-skelter. A 
skilled workman will spend more time walking and 
carrying his timber than in the actual operations 
involved. Change the disposition of your tools so 
that the natural operations may be sequential. Nearest 
the timber racks place the cut-off saw, then the big 
jointer, and the surfacer planer; next the combina- 
tion cross-cut and rip saw, band saw, jig saw, segment 
cutter and the big trimmer in the order named. 
Have also one of the new toy jointers conveniently 
near the bench of every man; they are twice as help- 
ful as any trimmer. 

(2) The second source of saving is in having a good 
foreman. A bright, ambitious young man just out of 
his time who has taken a course of mechanical draw- 
ing makes a splendid man for a foreman. Do not 
select one who knows too much about pattern-making 
or depend on him for carrying out intricate valves or 
cored work. He can hire. men who- know all about 
such details. A young man out of a good technical 
school makes a splendid foreman, and one who will 
get out work and keep accurate cost account of it. 

(3) The third suggestion is a-careful division of 
labour. If you run more than 25 men you will be 
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able to save more than 25 per cent. right at the start. 
Get a good turner and allow him to do nothing else. 
Get a good man on beds and housings, give him a 
gang of five men to help him and keep him at that 
and similar work all the time. The same with cylin- 
ders, small valves, parts, fittings, etc. Each man at 
what he can do best with cheap help will cut the 
average wage rate considerably. 


The Value of the Trained Man. 


In regard to the first suggestion, this stands on 
its own merits, for the value of the proper arrange- 
ment of tools is beyond dispute. But there will pro- 
bably be many who disagree with the claim that the 
bright, ambitious young man makes a splendid fore- 
man. Certainly the foreman of a pattern-making 
shop requires a very wide knowledge of foundry work 
in general —a knowledge that many a first-class bench 
hand does not possess-—and this is where the value 
of technical training comes in. True also is it that a 
good foreman may be inferior to some of the men 
under him in actually carrying out special or intricate 
work. The fact is that the qualities that go to make 
a first-class pattern-maker do not necessarily fit him 
for the control of a pattern shop. He may be well 
worth a.foreman’s wage at his own particular work, 
but be all “ at sea,’ in the handling of men and the 
arranging of work. Then again, there is that factor, 
so often ignorea but so influential where the manage- 
ment of a number of men is concerned—the personal 
element. The tact, dignity and appreciation § of 
human nature that is necessary for the control of 
one's fellow workers, particularly if they are men 
with years of experience behind them, is not possessed 
by everyone, and it is very easy for the bright young 
man on taking charge of a department to set the besc 
workers “ by the ears,’’ to the detriment of the work 
and the general harmony of the whole concern. 
Since, also, a foreman is constantly being called upon 
to decide some important matter for those under him, 
he must be well read in every branch of the trade, 
and too often this knowledge is only gained by ex- 
perience. While we do not set out necessarily to dis- 
pute the claims of the writer quoted above, the 
qualities of the experienced workman who has supple- 
mented his experience by technical studies are well 
worth considering, for he is quite as likely to hold 
the respect of the shop as the young man. ‘Too often, 
however, men with some few years of experience to 
their credit are very slow at assimilating new ideas 
or adapting themselves to new conditions, and this is 
where the young man, unhampered by precedent, that 
bug-bear of progress, usually excels. This failing of 
clever and experienced men is well summed up in a 
remark once made to us by an employer—‘ If only 
these elder men would remember that for every day 
they have lived the world has taken another turn, 
they would be worth twice as much to me,” 


Making Alloys in the Crucible. 


Owing to the difficulty which many foundrymen ex- 
perience in getting satisfactory results from certain 
non-ferrous alloys made in their own furnaces, it has 
become customary to rely on the smelting works to 
supply the primary alloys, such as manganese-copper, 
siiicon-copper, phosphor-copper, etc., these being 
bought in the form of ingot and re-melted for the final 
mixture in the foundry. There are, however, many 
instances in which a foundryman is called upon to 
make a complex mixture and where it is not con- 
venient to wait for the delivery of the alloy, or per- 
haps not desirable to emplov the standard ingot 
metal supplied by the smelter. In such cases %e it neces- 
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sary to mix the metal in the crucible furnaces in the 
foundry, though great care is then essential if exces- 
sive loss of some of the metals is to be avoided and 
an alloy of definite constitution obtained. It is, 
however, the cheaper method from the point of view 
of actual cost to the founder, and some firms are now 
using crucible furnaces for this purpose with very 


successful results. As an instance, for the produc- 
tion of ceriain alloys the United States Alloys 
Company, Curtis Bay, Md., U.S.A., recently 
installed in its plant a pair of Steele-Harvey 


furnaces which are handled together to produce cer- 
tain alloys. One of the furnaces is mounted above 
the other and the various components of the mix- 
ture charged into the separate crucibles. When the 
materials in both are melted the contents of the 
upper furnace are poured into the lower, the metal 
thoroughly mixed and then poured into ingots. This 
arrangement of the furnaces makes it possible to 
produce any mixture that could be made in pit fur- 
naces, and to melt the different ingredients at their 
proper temperatures and mix them without loss or 
injury due to oxidation or other causes. The large 
size of the pots which can be handled in this way 
facilitates the production of a more homogeneous 
product. 


Deoxidiser for the Steel Foundry. 


In all processes for steel-making some of the metal 
becomes oxidised, and the temperature of the 
molten mass approaches the point of solidification the 
carbon contained in the metal reacts on the oxide of 
iron, reducing it and forming carbon monoxide gas. 
This gas forms blow-holes in the casting, and as the 
reaction continues until complete solidification, or so 
long as there is any oxide of iron present in the molten 
metal, it is necessary to remove or neutralise this oxide 
by some agent which will form a solid rather than a 
gaseous product. The materials most commonly used 
are silicon, aluminium, and manganese. A new 
deoxidising agent, silicon-calcium, has recently been 
brought out. These elements are combined in such 
proportions that when they are both oxidised they 
form a very fluid slag. Both are very active reducing 
agents, and are therefore efficient in removing oxygen. 
The oxides of the two form a slag which melts at or 
below 1,100 to 1,200 degrees C. (2,012 to 2,200 degrees 
F.). The compound formed by these two oxides is 
commonly known as silicate of lime. Being very fluid 
at the temperature of its formation, it will rise readily 
to the surface of the bath and enter the slag. The 
silicon-calcium should be added in small pieces while 
teeming. Care should be taken to see that the silicon 
calcium is thoroughly immersed in the molten mass. 
It is said that the best results are obtained by adding 
it gradually as the ladle fills. For ordinary low-carbon 
steel the amount added varies from 0.1 to 0.2 per cent. 
For tyre steel containing 0.4 to 0.5 per cent. carbon as 
much as 0.25 per cent. of silicon-calcium may be used. 
For boiler plate steel, 0.05 per cent. has been found 
sufficient. It is claimed that calcium has a tendency 
first to unite with any sulphur present in the steel, 
removing it from the metal as calcium sulphide, which 
passes off in the fluid slag. After this, the remainder 
of the calcium, together with the silicon, unites with 
the oxygen. In this way the compound acts both as 
a deoxidiser and a desulphuriser. The material is 
made in the electric furnace, and the average com- 
position is stated as follows: —Calcium, 25 to 30 per 
cent.; silicon, 65 to 70 per cent.; aluminium, 2 per 
cent. or less; and iron, 2 per cent. or less. This alloy 
is found useful in. al] classes of steel work, open- 
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hearth, small converter or crucible metal. 
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Moulding Sands. 


A largely attended meeting of the Birmingham 
Branch of the British Foundrymen’s Association took 
place at the Technical School, Birmingham, on 
Saturday, March 12, when a Paper was read by Mr. 
J. Shaw on “ Moulding Sands.’’ Mr. R. Buchanan 
presided, in the absence of the President, Mr. R. 
Mason. 

The CrarrMAN, introducing the lecturer, said the 
subject of moulding sands was one of great import- 
ance, from the foundryman’s point of view, and he 
especially congratulated the trade and the Associa- 
tion on having secured a new member to read such a 
Paper. They very much needed new men with fresh 
ideas, and that Paper might well be an incentive to 
others to follow the example. 


The Paper was as follows : 


When our Secretary asked me to read a Paper to 
you, it was with some misgiving I selected the present 
subject. What influenced me was the fact that I was 
investigating at the time to find some method to re- 
duce the need for skin-drying certain of our work. 
At the same time, the subject is one on which most 
of those present have some opinion, and the discussion 
should be a profitable one to all. I do not propose 
to deal with any sand but that, suitable or otherwise, 
for green sand in moulding; to attempt to cover sands 
for loam, cores, steel, etc., would enlarge the scope 
beyond a night’s discussion. 

It will be well, first of all, to consider the ideal 
qualities of sand; it should be refractory, porous, 
strong, and of a correct-sized grain. 

Refractoriness.—This quality is determined by the 
amount of free silica and the purity of the clay. 
The higher the percentage of free silica and the purer 
the clay, the higher the refractory power of the sand. 
Other things being equal, the larger the size of the 
grains of free silica, the greater the heat-resisting 
power. All other ingredients in sand, except free 
silica and pure clay, tend to reduce its refractory 
nature. 

Porosity.—With porosity I have classed perme- 
ability ; but, of course, there is a distinct difference. 
By porosity is meant the amount of pore space a sand 
contains in a given area; by permeability, the freedom 
with which a gas can travel through the same area of 
sand. Two sands may have equal pore space, and yet 
one may be less permeable than the other. The 
porosity of the sand determines the amount of vent- 
ing necessary in a mould, and depends on the propor- 
tion of free silica to the clay, the size and shape of 
the free silica grains, and the condition of the clay. 
Generally speaking, the greater percentage of free 
silica, the greater the porosity of the sand, as the 
grains of this ingredient are comparatively large. The 
grains should be kept as large as is compatible with 
obtaining a fine skin om the casting. As free silica 
has no coherence, the percentage is limited by the 
clay needed to give the necessary bond. 

ccording to the investigations of King, if the 
grains are angular and of approximately the same 
size, the pore space for any given size is increased, 
because angular particles will not pack so well. A 
sand containing comparatively fine grains of a uni- 
form size will be more porous than a sand composed 
of coarse and fine particles. 

Strength.—The strength of a sand depends, to a 
great extent, on the clay contents, but the purity of 


the clay, the shape of the free silica particles and 
good mixing are other factors. As already stated, the 
smaller the amount of clay, the more porous and re- 
fractory will the sand be. It therefore follows that, 
where possible, the quantity should be kept as low as 
the weight of the casting will allow. The purity of 
the clay is important, because it takes less to give 
the necessary bond, and the impurities are the ingredi- 
ents that fuse easily and thereby reduce both refrac- 
toriness and porosity. (This point will be further 
dealt with under chemical analysis.) Sands with 
grains having rough angular shapes are stronger than 
those with smooth surfaces, because they interlock. 

That good mixing, either by hand or machine, adds 
considerably to the strength of a sand, is well known. 
Outerbridge tested this by placing test bars of sand 
6 in. x lin. x 1 in., made under uniform conditions 
of pressure and dampness, on a smooth metal plate 
with sharp square edges; and by gently pushing the 
bars over the edge of the plate until they broke, he 
obtained some idea of the strength by measuring 
the overhang. A sand mixed and tempered by hand 
with a spade gave an overhang of less than 2 in., but 
when riddled a dozen times the test bars overhung 
about 3 in. before they broke. 

Size of Grain.—The correct size of grain has been 
dealt with to some extent under the previous head- 
ings. A sand should be as fine as possible, to give a 
good skin to the casting, but the finer the sand, the 
more easily is it fused. Equal size grains give a 
porous sand, and a correct proportion of large and 
small grains gives a strong sand. 

We have now some idea of the qualities we need in 
the sand for our purpose. Is it possible to formulate 
a set of standards that any sand can be compared 
with? It was with this idea that I asked several 
members to send a sample of the sand they were 
using, and at the same time to answer a number of 
questions as to treatment, size and shape of castings 
made, etc. But I must confess that owing to the 
personal element, sand differing in many respects gave 
equally good results. When a moulder enters a shop, 
he after a time adapts himself to any new conditions, 
and by inquiry and practice overcomes difficulties in 
the sand which may vary in many respects from the 
one he has been used to. 

The usual tests for sands are chemical analysis, 
sieve test, and microscopic examination. 

With regard to chemical analysis, I should like to 
emphasise two points. Many people understand that 
when an analysis of sand is given showing, say, 80 
per cent. of silica, free silica is meant, forgetting 
that a proportion is united with the alumina. It is 
for this reason I have used the term “ free silica’’ 
previously. As already shown, this ingredient gives 
refractoriness, porosity, grain and low shrinkage to 
the sand, but has no bonding properties of its own. 

In the same way a misunderstanding exists as re- 
gards alumina. To say a sand contains 9 per cent. 
alumina, does not mean it has 9 per cent. bond and 
the remaining 91 per cent. free silica, as clay, or 
hydrated silicate of alumina, to give it its chemical 
name, consists of 46.4 per cent. silica, 39.7 per cent. 
alumina, and 13.9 per cent. combined water, the 
latter giving the plastic properties to the clay. The 
bond of a moulding sand is pure clay, but it is gene- 
rally mixed with impurities which weaken its bonding 
power. 
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Clay is formed by the decomposition of felspars. 
These are rocks containing silicate of alumina, to- 
gether with silicates of the alkalies. After the rocks 
are decomposed, more or less of the alkalies are 
washed out by Nature’s agencies, the amount remain- 
ing determining the purity of the clay and hence its 
value as a retractory and bonding medium. The 
purity of the clay determines the amourit necessary 
to give a sand its correct bonding strength. From 
the above it is clear that the percentage of clay 
should not be figured from the percentage of alumina 
present, as all sands contain felspars, which in turn 
contain alumina. This alumina in the felspar has 
ubsolutely no bonding power. 

As already stated, felspars are silicates of alumina, 
combined with silicates of the alkalies, and are pre- 
sent in all moulding sands. The amount should be 
as low as possible, as they tend to flux the sand under 
moderate temperatures, 

Oxide of iron is present in all moulding sands, 
giving it its red or yellow colour. It may be united 
with the bond as an impurity, or it may form part of 
the free silica. In any case, it lowers the fusing 
point. 

Lime is generally found in moulding sands; it 
makes the sand fusible, and the lower it is the better. 

While it is generally conceded that chemical analy- 
sis of sand is of less importance than physical pro- 
perties, much information may be gained if applied 
rightly. Its use at present is to check the impuri- 
ties and to see that the sand is chemically up to sample. 

Professor Ries points out there is no relation be- 
tween the bonding power and plasticity, and the per- 
centage of alumina presents as is generally claimed. 
He gives the following analyses to show this, No. 1 
being a coarse-grained, gravelly sand, and No. 2 a 
fairly plastic loam : — 


No. 1 No. 2 No. 3. No, 4. 
Silica 66.12 70.24 79.36 90.00 
Alumina - 16,54 16.02 9.36 4.50 
Ferric oxide ... 4.46 3.94 3.18 1.44 
Lime . «. 0,40 0.08 0.44 0.10 
Magnesia ow. «0.25 0.09 0.27 0.10 
Potash ... ese 2.67 1.41 2.19 Trace. 
Soda... -- 0,35 0.74 1.54 Trace, 
Titanic oxide... 0.14 0.46 0.34 0.70 
Water ... wwe 4.90 4.16 2.02 3.04 
Moisture 4.15 2.42 0.74 -- 


Other examples are given in Nos. 3 and 4; No, 3 
is a well-known moulding sand for plate work, while 
No. 4 is a sandy brick clay of sufficient plasticity and 
cohesiveness to be used for brick manufacture. Judg- 
ing from the analysis, it would be thought that No. 
3 was more plastic because of its lower silica and 
higher alumina contents. The same author also states, 
that there is no relation between the chemical com- 
position and the use to which the sand is put, and 
he gives a series of analyses, where sands totally dif- 
ferent in composition are used for the same class of 
work (Founpry Trape Journan, August, 1908). 

Whether the method advocated by Field (to whom 
we are indebted for much information) will give a 
satisfactory solution, I have not had time to test tho- 
roughly. Certainly it offers an explanation to analy- 
ses like those just mentioned. He suggests that what 
is snown as “rational analysis’’ will give a more 
correct idea of the constituents of a moulding sand 
than does ultimate analysis. The former method 
separates the sand into three substances, viz., quartz 
substance, clay substance, and felspars, and he gives 
two examples of a sharp and strong mouiding sand 
that lend point to his theory :— 

Sharp moulding sand. 


Ultimate analysis, Rational analysis, 


S10, 80.66 Quartz substance... = . 87.85 
AteO,; 9.30 Clay, substance + iron oxide... 22.03 
FE;O; 4,58 Clay, substance less iron oxide 17.50 

Felspar ms : Same » 10,12 


Strong Moulding Sand. 
S10, 77.22 oni Quartz substance ... a 
AL,O; 9.26 ; Clay, substance + iron oxide 
FE,0; 5.56 one 


61.66 
23.06 
Clay, substance less iron oxide 24.50 
Felspar ‘ pet ia a. ee 


The same author gives what he considers the ulti- 
mate analysis of a good moulding sand should be. 


Per cent. 


Total silica 75 to 85 
Alumina ins ons ses 7 to 10 
Lime below aa en A ” 2.0 
Alkalies below .... tat a , 0.5 
lron oxide below an BES od 6.0 
The total percentage of iron oxide, lime and 


alkalies, or the total fluxing agencies, should not ex- 
ceed 7 per cent. In high-grade sand for heavy 
work they should not be more than 5 to 6 per cent. 
Mechanical analysis, or sieve testing, of sand is valu- 
able heeause it gives un idea of the texture of 
the sand and indirectly of the permeability and re- 
fractoriness. Unfortunately, | found no two authors 
followed the same mode of procedure, and I think it 
would be a good opening for some member of our 
Association, who has time and appliances, to draw up 
a fixed routine so that results could be compared. 

The first to deal with grain separation, that I 
found, was Morse, in the American “ FounpRY,’’ so 
far ‘back as December, 1893. He simply divided his 
sample into coarse sand, fine sand, very fine sand, 
and clay. 

Scott used sieves of 20, 40, 60, 80, and 100 mesh 
to separate his sand into different size grains. He 
took 10 grams of the dried sand, placed it with 10 
steel balls 7-16 in. diameter, in the 100 mesh sieve 
and shook it with a circular motion for one minute. 
The sand passing through was weighed and credited to 
the 100 mesh sieve. The sand remaining on the sieve, 
together with the balls, was emptied on the 80 mesh 
sieve; the operation repeated, and so on, down to 
the 20 mesh sieve. Field's method is somewhat 
similar. 

Professor Ries tackled the problem entirely differ- 
ently. He took 50 grams of the sand and placed it 
in a 8 oz. bottle half filled with water. This mixture 
was put in a shaker for four hours, after which it 
was washed through a set of 20, 40, 60, 80, and 100 
mesh sieves. The sand retained on each was dried 
and weighed. That which passed through the 100 
mesh was caught in a jar. When all the water and 
suspended matter had been run through the sieves, 
the contents of the jar was stirred up, and after 
standing 45 seconds the water with suspended clay 
and fine silt were decanted off. More water was 
added, the contents of the jar again stirred, and the 
decantation repeated. In this way two sizes were ob- 
tained. That which remained in suspension he termed 
the clay, and that which settled was indicated as 
100+, and most of it was retainable on a 150-mesh 
sieve. , 

Personally I tried both methods, but could not get 
even approximate results. With Scott's method, 
much depended on the condition of the dried sand, 
and more on the velocity and number of times the 
sieves were shaken. After making about 50 trials 
from the same kind of sand. I tried Professor Ries’ 
wet method. This gave far better results, but with 
my limited time and lack of appliances took too long 
to get through the samples sent. 

The method adopted at last was as follows: —Using 
30, 60, 90 mesh sieves (because these sizes are Eng- 
lish standards, and anyone can get a set for 3s. 6d.), 
I added a 150 mesh sieve so as to divide the finest 
portion. After rolling the dried sand under a light 
wooden ruler, to break up the compound grains, I 
weighed 25 grams, placing it with 10 steel balls 
5-16 in. diameter on the 30 mesh sieve, and shook it 











THE 


iill practically no more would go through. The por- 
tion left was credited to the 30 mesh. Placing the 
balls, together with the sand which had _ passed 


through the sieves in the first operation, on the 60- 
mesh sieve, the same routine was followed, and so on 
till the sample was divided into five distinct sizes of 
grains, each portion being weighed and credited to 
the size of the sieve it rested on. That which passed 
through the 150 sieve was called 150+. After doing 
about 50 trials from the large sample the results were 
found as near as could be expected. 

Coming now to the samples so kindly sent by various 
members, the chemical analyses of most were obtained. 
All submitted to the sieve test and microscopic exam 
ination 

















MOULDING SANDS : 
Ho 


MA = MANSFIELD FINE, 
HorwIcu. 


To give a graphical idea of the differences in the 
samples, I obtained a number of screw-topped bottles, 
all about the same size. Taking five for each sample, 
the contents of each sieve was emptied into a bottle 
und the stopper marked with the mesh of the sieve 
and the locality of the sand. The five bottles were 
gummed on to a piece of cardboard, together with the 
answers to the questions sent. Starting in the North 
with samples from three prominent firms, all of whom 
use Erith sand; this is the finest grained sand sent 
in, and notwithstanding its high silica content, has 
a tendency to scab. I am indebted to Mr. Mayer fer 
the following particulars: The sand is brought as 
ballast in boats on the return journey, and is sold in 
three grades. The weak top sand with least alumina, 
the medium quality with more alumina, and the 
strong, from the bottom of the pit, with most alumina, 
the last, of course, being used for dry sand and loam. 
The texture of this sand is so fine that it requires 
no mechanical treatment and is mixed with coal dust 
and in some cases a proportion of old sand, riddled 
and mixed ready for use. 


The chemical analysis (kindly sent by Mr. D. Coch- 
rane) was as follows, but, of course, the alumina 
content will vary according to grade. 

S10, = =. 88.25 

AL,O« 7.70 

Fe,0 250 

CaO 0.72 

MeO 0.58 

Loss a eee . 1,00 

Sieve Tests. 

Weak Medium. Strong 
30 0.400 .192 1.320 
60 0.868 0.840 4.556 
90 0.560 0.280 1.220 
150 7.088 38.876 14.080 
150+ 30.468 58.088 76.020 
99.384 98.275 17.196 
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It will be noticed that the quantity in 150+ increases 
in -bulk as the alumina increases. 

From Lancashire three samples were also received, 
and curiously two of these were the coarsest grained 
in the sands examined; but that clean fine work can 
be made from them anyone who has seen castings at 
the Lancashire and Yorkshire Railway shops can tes- 


tify. In both cases the, sand is well milled to give it 
strength. The sieve test was: 
oo) 0.800 
oO 4,140 
90. 39.056 
150 ~—-13.020 
1504 4.580 
98.596 
The next section came from firms in the North 


Midlands, from pits at Worksop (2), Mansfield (8), 
Kirby-in-Ashfield (1). Mr. Pilkington gave the ulti- 
mate analysis and Mr. Houghton the rational analysis 
of their Worksop sand. 


Ultimate 


Rational 
Analysis. 


Analysis. Sieve test. 


S10 88.00 Quartz 66.25 30 0.008 
ALO, 7.20 Clay + FE.O, 12.00 0 1.280 
Fr,O 1.20 Clay — FE,O, 10.80 9 = -29,308 
CaO 0.20 Felspar 21.75 150 51.600 
1+ 14.236 

99.432 


The other sample from Worksop either was from 
another pit or a different strata, as the sieve test 
showed the sand to be considerably coarser, and it 
was used on heavier work without skin-drying. Mans- 
field also has two types of sand at least—a fine one 
for brass and light castings, and a coarser grained 
for heavier work. The analysis is as follows: 


Ultimate Analysis. Sieve Test. Fine. Coarse. 
SiO. 84.26 30 0.388 0.156 
AwO; 6.70 Fr) 0.928 2.632 
FEO; 3.50 a 3.388 15.128 
CaO 0.19 1 39,160 60.932 
MeO 0.68 104 54,268 19,980 
98.132 98.8238 


The sample from Kirby-in-Ashfield was very similar 
in sieve test to Worksop. 

From the South, Mr. Ellis sent me a sample of a 
local Southampton sand he uses. Not unlike Erith 
in colour (but darker), it is much coarser in grain, 


and castings up to 2 tons are made without skin-dry- 
ing: the sand is not ground but mixed and riddled. 


Nieve Test. 
30 0.200 
o 1.400 
90 14.8009 
1”) 69.200 
1+ 13.320 


93.920 
Taking our own district last, seven samples were 
sent in (including one from a firm at Cardiff, who ob- 
tained their sand from Stourbridge). The analyses 
and sieve tests are as follows: 


Ultimate anal yse &. 

















= se iGalz 
- == sé 4 
= iE a= = 

$10, 82.970 | 81.10 | 83.69 88.2 8 6 
ALO 5.070 | 5.63 | 6.26 5.5 5.7 
FeO 4.960 6.20 4.10 =~ _ 
CaO 0.550 | 0.70 | 0,66 wht beh 
Maco 1.170 | 1.01 | 0.51 | 97 8.7 7.9'| 63 8.7 
K. 2.480 2.66 
Na,O 0,546 | 0.50 i} i=_— lf + 
Loss 2.000 | 2.70 . —j| - ain ) 





~ 4Kidderminster, per Mr. P. Longmuir). (Last five analyses per 
Mr. J. R. Cooke, Wolverhampton). 
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Rational analyses. 


Stourbridge. Wordsley. 
Quartz substance ~ 61.536 57.59 


lay A 11.210 14.46 
Felspar . , 22.300 21.75 
(Analyses by Mr. E. Taylor). 
Sieve Test, 

Stourbridge. Wolverhampton, BI. M. Kidderminster 
wv» 0.496 ° 0.548 eee 0.400 ee 0.08 
wo 6.41' 1,328 7.902 1.608 
oO 17.820 13.500 23.548 16.992 
1 49.896 47.696 46.348 55.84 
100+ 24.708 35.940 20.640 20.84 


The sample from Wolverhampton was used on small 
work, and no doubt a coarser grade is sent out. Three 
firms simply add coal dust, cut, mix and put through 
a centrifugal mixer. Two grind in a mill. One both 
riddies and grinds and the last simply mixes, treads 
and riddles. The proportion of coal dust varies from 
1 in 6 to 1 in 10. Old sand used varies from nil 
to 65 per cent. 

Coming to microscopic examination, I found most 
of the grains of sand with worn edges, the Erith being 
the most angular. Geologists tell us the sand beds 
from which we in the Midlands get our material once 
formed the bottom of a huge lake, and was deposited 
layer upon layer, much as the bottom of Lake Geneva 
is being made to-day—hence the rounded appearance 
of the grains. The few slides exhibited will give a 
better idea of the shape, etc., tham any description. 
The sand of each slide was taken from the 90 mesh 
sieve. 

While no hard and fast rules can be laid down, a 
knowledge of the chemical and physical properties of 
your sand can but be helpful. That an artificial sand 
can be prepared, superior to any natural sand, and 
specially fitted for particular classes of work, I have 
proved, but the cost puts it out of the market. 

In conclusion, I should like to thank the various 
friends who, at some trouble to themselves, have sent 
samples and information, and more especially Mr. 
Field, of Pittsburg, who, after I had failed from 
every source I had tried on this side, sent me his 
direct method for obtaining the rational analysis of 
sands, which I can but think will offer explanations 
for some seeming contradictions in chemical analysis. 


A most useful addition to the paper was a large 
number of sand specimens in five separate grades of 
the grain, representing practically every description of 
sand used in the kingdom. The sands were placed in 
small phials, and were accompanied by descriptions 
and details of analysis from the senders or from ex- 
perts acting in their behalf. Am opportunity was 
given to members to inspect the specimens under a 
powerful illuminated microscope. 


Discussion. 


The discussion was opened by Mr. A, H. Hiorns, 
who said the lecturer had given them an admirable 
introduction to the discussion, and had embraced in 
his remarks the chief properties required in mould- 
ing sand for cast iron. While Mr. Shaw had confined 
himself to green-sand, the properties enumerated ap- 
pee to sand for most castings. He thought it would 
e a pity for subsequent speakers to confine them- 
selves exclusively to green-sand casting, as some of the 
members might be more conversant with other 
branches. There seemed to be a tendency to under- 
rate the value of chemical analysis, because it did not 
explain everything. But they must remember that 
it only professed to reveal certain facts, and not the 
whole, so that too much stress should not be laid on 
the occurrence of different properties in sands of 
identical composition, because sand was not one uni- 





form chemical compound, but a mixture of several 
substances which might, or might not, unite under 
the influence of heat, and so change the character and 
properties of the whole mass. Moreover, the texture 
or size and shape of grain largely determined the 
porosity, searching properties, and tendency to 
“seab,’’ which could not be determined by chemical 
analysis. In that case, the microscope would afford 
valuable information. In fact, it was becoming more 
evident every day that the foundry chemist must also 
be an expert microscopist if he was to render the real 
aid the foundryman required. 

Fortunaiely, continued the speaker, im the Bir- 
mingham district there were abundant supplies of 
moulding sand, both from lake deposits, as in the new 
red sandstone ot Warwickshire and Worcestershire, 
aud from the glacial deposits between Birmingham 
and Welverhampton, known as the “ boulder clays ”’ 
and “ gravels.’’ Similar beds were found around 
Bilston, Moxley, and Wednesbury. But some works 
in other districts were not co fortunate. He noticed 
that according to Mr. Shaw's paper, Cardiff had to 
depend on Stourbridge for its sand, which must in- 
crease the expenses considerably. He felt sure that 
with scientific knowledge and careful investigation 
suitable sands might be found much nearer home, or 
could be made suitable by intelligent mixing. A very 
interesting point had been brought out in the paper, 
namely, that of sifting in altering the alumina con- 
tent. That was a ready means of getting weak or 
strong sand from the same material. Another point 
was the tendency in Erith sand to scab, although the 
silica was high; but the rational analysis was not 
given, so that the condition of the silica was not 
shown. It was noticeable that that very fine sand re- 
quired to be mixed with coal dust and old sand, and 
that it was angular in the individual particles, form- 
ing sharp sand. In the Lancashire samples the sand 
was coarse grained, and yet clean, fine work was ob- 
tained from it. But the nature of the facing was not 
given, and this might make all the difference. Pro- 
hably silica, flour, or some other sand was used for 
facing, which would explain why such good castings 
were obtained. With regard to binding power, it 
might be taken for granted that the best moulding 
sand was that which contained just the right quantity 
of binding material, and although the cohesion of 
some sands might be improved by the addition of clay, 
it seemed to him that such a mixture was inferior to 
the natural product. It might, however, be made suit- 
able by a thorough mixing. He fully endorsed Mr. 
Shaw's remarks, when he said that in this respect 
artificial sand was superior to any natural sand. 

Mr. J. H. Stanspit said the lecturer had given them 
information about the porosity and permeability of 
moulding sands, and had emphasised the importance 
of those properties, defining porosity as the amount of 
pore space in a given area. Mr. Stansbie assumed 
that he meant by that the area of the walls of the 
mould. It would seem better to define it as pore 
space per unit volume, as it was through that space 
that the gases must leave the mould cavity. The 
permeability would then be measured by the rate of 
flow of gas through unit area, and this rate would be 
determined by the condition of the sand into which 
the gas had to pass. The porosity of any sand must 
be largely reduced by ramming, and a fine-grained 
sand, with much bonding material present, might 
be rendered practically impermeable by hard ramming, 
the spaces between the grains being obliterated by 
the interpenetration of the very finely divided bond- 
ing material. The rate of flow of gas through the 
sand was governed not only by the cross section of the 
pores, but also by the nature of their walls. Th 
rovgher the surface of the grains the greater the 
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frictional resistance to the passage of the gas, and 
the slower would be the rate of flow. From that it 
was evident that smooth rounded grains would give 
greater permeability than rough angular fragments, 
with the same pore surface. The importauce of get- 
ting rid of the gas from the mould during casting 
was so evident that the investigation of a series of 
moulding sands would be incomplete without the 
determination oi their relative permeabilities. With 
regard to the question of the loose manner in which 
the term alumina was applied in the statement of 
analyses, this could easily be remedied, as it was more 
than probable that the whole of the alkalies were 
present in the sand as undecomposed felspar. The 
potash and soda felspars were double silicates of those 
oxides and alumina, and since the ratio of alumina to 
potash was 1.09, and that of alumina to soda 1.64, the 
percentage of alumina present in those felspars was 
readily calculated. Thus, in No. 3, the sand used for 
plate moulding, the analysis of which was given by 
Professor Ries, there was 2.19 per cent. of potash, 
1.54 per cent. of soda, and 9.36 per cent. of alumina. 
From those figures they had 2.9 by 1.09 plus 1.54 by 
i.64, equalling 4.91 per cent. of alumina present as 
felspathic alumina. Se that 9.36 minus 4.91, equal- 
ling 4.45 per cent., of alumina was present as clay 
bond. That clay contained practically 40 per cent. 
of alumina, so that 4.45 by %, equalled 11.12 per 
cent. of bonding materiai in the sand. If, then, the 
alumina and alkalies were given in the analyses of 
any sand, it would be easy to find the proportion of 
true bond present. With regard to the fluxing action 
of impurities, it might be remarked that the presence 
of ferric-oxide was not serious in the absence of re- 
ducing agents, but when coal was mixed with the sand 
or carbonaceous matter was used in the facing 
materials, reduction of ferric to ferrous oxide might 
take place, accompanied by considerable fluxing action. 
Lime was probably present in felspar, and exerted 
some fluxing action. 

Mr. W. B. Parker said that the paper would be 
increased in value if they could have a set of refer- 
ences attached to it for the use of those who were 
not familiar with the literature of the subject. Per- 
sonally, he knew some of them, though not all, and 
others were probably in the same position. The dis- 
tinction between porosity and permeability was very 
ably put, but he did not think it was quite brought 
out that permeability really depended upon the uni- 
formity of distribution of grain. Some of the draw- 
ings shown represented descriptions of sand through 
which the gases would pass freely, while others were 
much less permeable. But if those two different kinds 
were evenly mixed they would get even permeability, 
so that the latter quality was independent of the total 
pore space. That meant that sands should be ground 
and mixed very thoroughly to get evenness, and they 
had to consider also the question of the coal, coke, or 
other carbonaceous matter, which they had to deal 
with, because that would have a large influence on the 
porosity and permeability of mixtures, as well as on 
the strength of the sand. Another circumstance which 
affected permeability was the treatment of the stuff 
with water, which, being incompressible, must be 
forced out of the mixture in the form of gas, and 
that, therefore, added to the amount of gas which 
had te pass through the pore space; if those 
spaces were more or less waterlogged the pores would 
not act so efficiently as a means of letting through 
the escaping gases. Another mistake was for moulders 
to use the wet brush too frequently, as that added to 
the already excessive gases. and, indirectly, reduced 
the sharpness of the edges of the casting. With re- 
gard to clay contents, the results given were purely 
derived results based on calculations from the ultimate 
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analysis, so that really they did depend upon ultimate 
analysis. 

Mr. Suaw explained that the results were obtained 
by the direct method. 

Mr. Parker, continuing, said that the analysis was 
obtained upon the same principle as applied in the 
china trade, and they really did depend upon ulti- 
mate analysis in the final inferences to be drawn, 
while, with regard to clay, it was impossible to say 
what clay consisted of in its separate constituents. 
Although they knew its ultimate analysis they know 
very little about its actual condition, and the con- 
stituents in the clay. They knew that there was 
silicate, alumina, and so on, but that did not alto- 
gether determine its plasticity, or account for the 
plastic condition of the clay. That depended more 
largely upon its colloidal constituents, which deter- 
mined what might be called its jelly condition. Ferric- 
oxide existed in that state, and all those substances 
found in clay also existed in the sand, and they pro- 
bably existed in the colloidal condition. The plastic 
character of the sand mainly depended on_ that 
property. 

Another important substance found in clays, and, 
therefore, in sands, was organic matter, although that 
was not even mentioned in the analysis, and when- 
ever organic matter was found in sands it was pro- 
bably derived from the clay constituents. Peat was a 
good example. It was generally found in clays in a 
colloidal condition. A good way of testing that was 
to take a piece of slate, which was really a hardened 
form of clay; on being examined by the microscope 
it was easy to see the grains of free silica, which were 
generally minerals, like pyrites and mica. Those were 
held together by substances which evidently consisted 
of this colloidal silica, and they could see the black 
patches of colloidal matter. Plasticity of clays did 
not depend upon alumina so much as upon its com- 
bination with other substances. It was clear that if 
they took an analysis of those substances they ought 
also to take the standard of pure sand. This con- 
tained 98 per cent. of silica, 2 per cent. of ferric 
oxide, and practically no alkalies whatsoever. Felspars 
were mentioned as being a source of very much of the 
material found in sand. Felspar was really derived 
from igneous blocks, such as granite, and that was 
why the materials were so closely mixed in the sand. 
If it were derived from felspar alone they would not 
expect to see free quartz. The proper way to con- 
tinue that investigation was to combine the micro- 
scopic analysis with the ultimate and other rational 
methods. Mr. Hiorns had expressed his doubt whether 
artificial mixtures would equal natural products, but 
a good example was the material called gannister, 


nearly all of which was artificially made with the 
use of fireclay and other materials. Gannister was 
found to work very well for furnace linings and 


similar purposes, but the only natural gannister found 
was in the Sheffield district, and the sufficiency of the 
supply accounted for its use there. 

Mr. Grant said that with regard to an enquiry for 
a definition of “scab,’’ he took it to be that part of 
the mould blown back into the cavity of the mould by 
the pressure of the gases. He had never seen scabs 
produced by any other causes. It was usually caused 
by the sand being too close, and so preventing the 
gases getting freely away. It was often caused by 
the moulder packing the sand too closely. It ap- 
peared to him that a kind of sand known as “ King 
freestone’’ was very suitable for dry-sand castings. 
It was possible to dry it as hard as stone. 

Mr. Reason remarked that the majority of them 
were at a disadvantage, inasmuch as they bought their 
sand in small quantities, and could only judge it from 

C 
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merely casually examining a handful without know- 
ing its actual composition, and that gave a great 
deal of trouble. A foreman would get used to one 
kind of sand, and he would find another description 
furnished without any notice being given, and the 
first intimation was the trouble he found with the 
castings. He would like to know what was considered 
the best sand for thin castings. Some of the Scotch- 
men in the Glasgow district turned out wonderful 
work, and he would like to know whether the same 
result was possible of attainment in this locality. 
The Cuaroman (Mr. Buchanan) said he believed the 
definition of ‘‘ scab *’ given by Mr. Grant was per- 
lectly correct. He understood it to be a portion of 
the walls of the mould being driven into the cavity 
by the pressure of the gases in the walls. That was 
why a man casting a heavy casting would always get 
his risers close, so as to get the internal pressure in- 
side the mould; the internal pressure forced the gas 
out of the mould. The pressure should be greatest 
in the mould, and should be forcing the gas out of 
the mould and so tending to keep the walls in posi- 
tion. Probably the sand Mr. Grant referred to was 
what was called in the Glasgow district “ rotten rock. 
It produced very sound work, and its only disad- 
vantage was that they must not run the metal directly 
on the sand. Jn that respect, it compared badly with 
the Wolverhampton sand. With the local sand the 
metal could be run directly on the sand without the 
interposition of any coating of blacking or charcoal. 
In using the Glasgow “rotten rock,’’ they coated it 
fairly heavily with a coating of charcoal, in such a 
way that the coating would not allow the metal to 


touch the sand. Otherwise, they would get fusion 
and rough castings. One of the advantages of 


Wolverhampton sand was that no such interposition 
Was necessary, and so one moulding operation was 
saved. With regard to the casting of dies, there was 
a well-known firm in Shropshire that produced dies 
ready for work direct from the casting, and would 
make them up to one ton in weight. He had never 
seen them, but he thought he could postulate that 
by a coating of charcoal, or other carbon, on the face 
of those dies, they could obtain a suitable finish. 
With regard to the question of milling or hand mix- 
ing, which were very important matters, most prac- 
tical men would agree it was not good practice to 
mill the sand if they were running very heavy cast- 
ings, because the milling reduced the pore space. He 
certainly had a little difficulty in differentiating be- 
tween porosity and permeability, but the milling of 
sand reduced the readiness with which gases could 
get away through the sand, and in heavy castings 
most practicai men preferred to hand mix the sand, 
simply because they retained that permeability to a 
greater degree. There was a very material difference 
between milling sand in a dry condition and in a wet. 
Fine work, and the best results, he thought, were 
always got by milling sand dry, and then riddling it, 
so that the elementary grains were in an even con- 
dition. The riddling aggregated them and gave them 
grains in an even condition, and restored them to 
some degree of porosity, which was so desirable. He 
was for a time puzzled as to the reason why part of 
the surface of a thin casting was actually lower than 
the rim, as could be seen at once by putting a level 

His explanation was that im working up 
the sand they had got it too finely grained and too 
close, and so there was a little layer of air or gas 
which could not get through the surface of the mould, 
and the casting was not heavy enough to force it 
away. It was not an uncommon trouble, and it was 
clearly best to allow the gas to escape. He thanked 
Mr. Stansbie for mentioning the difference between 
ferric and ferrous oxide. Silica would not readily com- 


ncross it. 


bine with ferric oxide, but it would combine with 
ferrous oxide. 

Mr. Snaw, replying to a vote of thanks, which was 
heartily accorded on the proposition of Mr. Buchanan, 
said that with regard to the microscope, he could not 
say that he had personally found it of great value. 
All the sands he used were water-washed, and had ali 
rounded edges and pretty much alike. If they were 
well up in mineralogy they might distinguish the 
different constituents through the microscope to some 
extent, but for ordinary use that was not of much 
value. With regard to rational analysis, it was 
exactly on the same lines as the ultimate analysis of 
iron, as compared with microscopic examination 
Rational analysis would help them to some extent, and 
nearly enough for practical purposes, although it did 
not show the precise proportion of the constituents. 
As to artificial sand, he did not agree with Mr. Hiorns, 
who seemed rather to beg the question. It was rather 
obvious that if they got the precise materials and 
combined them, they had all that was most necessary. 
Some years ago he was in Germany, where practically 
all foundry sands were artificially mixed, and the Ger- 
mans did very well indeed. To some extent, he agreed 
with Mr. Stansbie, and it was true that there was a 
distinct difference between porosity and permeability. 
The composition of certain of the sands would not 
account for the marked difference in their effect. In 
particular, they had practically the same alumina. 
If they only took account of the soda and potash, 
they would not get very safe tests. On the question 
of moisture, Germans mixed their sands dry, very 
much on the lines recently mentioned by Mr. Green 
in his paper, and they strictly limited their moisture 
to 6 per cent. Generally, he agreed with Mr. Parker's 
remarks on the subject of rational analysis. and it was 
true that there were effects not to be accounted for 
by composition. Dr. Mellor made practically the same 
observations some time age in an interview he haa 
with him. He had shared in some experiments for 
the renewal of material, the object being to enable 
them to use old sand instead of carting it away. 
They obtained a mixture which acted well for a time, 
but all at once it went wrong, and it appeared that 
really it became “ dead.’’ and they could do no good 
with it. With regard to iron oxides, they must not 
forget that sand was burnt a great deal, and so was 
turned into a ferrous condition. He had himself seen 
some very good work with “rotten reck” sand of 
the kind used in Glasgow. 








BRITISH FOUNDRYMEN’S ASSOCIATION : 
BIRMINGHAM BRANCH.—There was a_ large 
attendance of the Birmingham Branch of the British 
Foundrymen’s Association at the Technical School 
on Saturday, February 26, to hear a lecture by Mr. 
George Hailstone on “ The Microscopic Analysis of 
Cast Iron.” The lecture was illustrated by lhme- 
light views. Mr. Hailstone described the prepara 
tion of special sections by filing and polishing with 
various qualities of emery cloth, and other polishing 
substances, and he exhibited views of various 
machines employed in the preparation of — speci- 
mens. Powerfully magnified micrographs, come of 
them tinted by chemical treatment, were also thrown 
on the screen, and a number of microscopes were 
shown, including the one lately introduced by Mr. 
J. E. Stead, of Middlesbrough, fitted with a port- 
able electric lamp, which apparatus was greatly ad- 
mired. For the purpose of the lecture various appa- 
ratus was placed at the disposal of the lecturer by 
Mr. A. H. Hiorns, of the Technical School. 
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A Modern American Foundry. 


In the accompanying illustrations is depicted the trusses of the central bay, while the outer ends of 
new Featherstone Foundry, Chicago, which was built the side bay roof trusses rest on the brick walls. All 
for the production of miscellaneous locomotive and the outer walls are brick, with the exception of the 
car castings, and which embodies the latest ideas in south end of the foundry, which is made of cement 
foundry construction and operation. The foundry plaster on expanded metal so that it can be readily 








Fic. 1—INTERIOR VIEW OF FEATHERSTONE FOUNDRY. 































was placed in operation about the middle of last removed when any extension to the building is 
year, and has already worked up to an output of 75 desired. The foundations are concrete, extending 
tons per day. The moulding floor space is 3,200 sq. down to firm blue clay, and the wall footings are 
ft., and the production of castings is at the rate of carried up with concrete to an elevation of 4 ft. 
2 tons per «q. ft. above the clay floor. The roof construction is some 
The plant consists of two principal structures, the what novel. Hyrib, an expanded metal manufac- 
foundry building and the pattern storage building. tured by the Trussed Concrete Steel Company, was 
The yard is ample for the storage of material, the laid directly on and fastened to the steel purlins, 
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storage bins, sand house, ete., all of which can be which are spaced about 5 ft. span. On top of this 
served by the yard crane, wnich runs practically the expanded metal was spread 14 in. of concrete. Then 
entire length of both buildings. The foundry build- the under side of the metal was plastered with 
ing is 361 ft. long by 130 ft. wide inside, with side cement, making the total thickness of the roof 2 in. 
bays for shipping room, charging platform and ovens. Upon this was spread the regular 4-ply composition 
Steel columns support the crane runways and roof roofing. The central bay of the foundry is 59 ft. 
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wide and 31 ft. 6 in. high to the bottom of the roof 
truss. A standard gauge track runs the entire length 
of the building, and industrial tracks are conveniently 


located for handling ladles, castings, and other 
materials. A 15-ton electric travelling crane serves 
not only this entire bay, but the runways are 


extended out 80 ft. beyond the end wall, so that this 
crane can run over the cleaning room and outside for 
A passage is made 


heavy cleaning and to serve cars. 
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the cupola and storage room is served by one 2-ton 
hand crane with electric hoist. The storage rooms 
extend 18 ft. outside the main building line and are 
each 29 ft. 5 in. by 25 ft. 5 in. by 10 ft. 6 in. high. 
Between these two storage rooms is an 8 ft. passage 
way leading from the elevator to the outside yard. 
At present only one cupola is installed, but provision 
is made for a second one. The one installed is a No. 
9 standard Whiting, capable of melting 14 to 18 tons 
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Fic. 3.—CRroOss SECTION ; 


doors of 
a 5-h.p. 


in the end wall by means of five steel roller 
the Kinnear type, which are operated by 
electric motor. 

Special consideration was given to light and ven- 
tilation. The clearstorey windows are large size and 
alternate sashes are hung so as to slide to the back 
of the intermediate sash. These intermediate sashes 
are attached to an endless cable with chain inserts 
passing over the sprocket wheel and returning to a 
4-in. compressed air cylinder. The windows are 
operated in four groups, each growp provided with 
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per hour. Immediately south of the storage room and 
cupola is the dry oven, 16 ft. by 35 ft. 9 in. and 
11 ft. high inside. The core ovens, three in number, 
are 20 ft. long and of different widths, each provided 
with a steel roller door and trucks. Above the 
storage room is the mezzanine floor of reinforced con- 
crete construction. Here are installed a No. 6} 
blower supplying blast to the cupola and an air com- 
pressor with 8 in. by 12 in. cylinders, supplying air 
for the air lifts and for handling the upper deck 


sashes. On this floor is also provided ample room for 
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4.—MATERIAL 


this device so that they can be opened or closed by 
means of a 3-way cock in an air pipe attached to a 
column on the main floor, 

The east bay is 35 ft. 6 in. wide and 19 ft. high, 
and is served by two hand-operated 2-ton travelling 
cranes with electric hoist for use in moulding and 
pouring. The west bay is similar in dimensions to the 
east bay, excepting that that portron occupied by 
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lavatories and lockers. Above the mezzanine floor 
is a charging floor. The portion of this floor inside 
the line of the main building wall is made of }-in. 
steel plate on steel framing designed to carry a load 
of 500 Ibs. per sq. ft., and it is surrounded by a steel 
curb 4 ft. high. The platform extending outside the 
main building is j-in. plate, capable of carrying 800 
lbs. per sq. ft. and has a steel plate curb 18 in. high. 
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rhe outside platform may be shut off from the inside 
charging room by roller doors hung between the 
columns along the wall line. The floor plates are all 
riveted to the floor beams and are made water tight. 
Just inside the door, and extending the width of the 
charging floor, is a transfer pit made of steel plates, 
and a truck running in this pit has a turntable and 
multiple beam foundry scale. The inside charging 
floor is also served by a 6,000-Ib. electric freight 
elevator, and a hand-operated air hoist travelling 
crane is provided for handling coke. The outside 
charging platform is served by a 10-ton yard crane. 
This arrangement of weigh scales and transfer table 
is intended to save repeated handling. The lifting 
magnet on the yard crane will take scrap or pig-iron 
from the cars on whch it is shipped, raise it to the 
charging platform and deliver to the small cars. 
These cars then pass on to the transfer scale and are 
weighed and delivered to the cupola side ready for 
direct discharge into it. In the same way the coke 
is loaded into a square sheet iron bucket with drop 
hottom. This is delivered to the charging platform 
and set down on a frame with casters, and it can be 


moved over the transfer, weighed, and then on 
to the cupola, where it is dumped direct. This 
direct method of handling iron and coke to the 


cupola saves a large amount of labour as compared 
with the ordinary indirect method. 

The cleaning room is 60 ft. wide, and extends across 
the south end of the building 130 ft. The partition 
wall between this room and the main bay is of cement 
plaster on expanded metal, extending in the side 
bays to the roof and in the centre bay only 16 ft. 
6in. high, to allow passage overhead for the travelling 
crane. Industrial tracks lead from the moulding 
room into the cleaning room alongside the tumblers 
and thence to the air lifts leading to the platform. 

The pattern storage building is a 3-storey structure 
with reinforced concrete floors, columns and roof, and 
with brick exterior walls. The inside dimensions are 
130 ft. by 72 ft. A 3,000-Ib. electric elevator serves 
the three floors. The elevator shaft, together with 
the concrete stairway, is partitioned off from the 
main building by plastered tile partitions. The 
pattern shop is located at the east end of the first 
floor, and is supplied with a planer, band saws, and 
other pattern-shop equipment. These machines are 
driven by a 15-h.p. motor connected to a line shaft. 
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The yard crane is 84 ft. 1 in. centre to centre of 
rails, and extends along the west side of both the 
pattern storage building and the foundry, a length 
of 440 ft. The crane is equipped with a _ 10-ton 
electric trolley fitted with a lifting magnet having an 
ultimate lifting capacity of 3,000 Ibs. The 15-ton 
travelling cranes in the foundry and the 10-ton yard 
crane are Shaw cranes, and the smaller hand. cranes 
were made by the Maris Company, Philadelphia. 
The standard gauge track is located between the 
buildings and the bins, where cars are easily served 
by the yard crane. The lifting magnet is operated 
by a 10-kw. 220-volt direct-current generator con- 
nected to a 15-h.p. 3-phase 60-cycle 220-volt con- 
stant speed motor. This equipment is all on the 
bridge of the yard crane. 

The motive power of the entire plant aggregates 
175 h.p. and electric current is purchased from the 
Commonwealth Edison Company. Through six oil 
transformers the current is reduced from 2,200) 
volts to 230 volts 3-phase. The entire electric system 
is laid out with special provision for future extension 
and with special attention to safety devices so as 
to withstand the inattention or actual abuse which 
is almost sure to occur at times in a plant of this 
nature. All motors are 3-phase of the squirrel cage 
rotor type provided with 3-pole single throw oil cir- 
cuit breakers with no voltage release, Westinghouse 
type H. 

The lighting system of the plant is a 3-wire 
single phase alternating current system. A main 
panel is installed at the foundry building from which 
three main wires lead to the various distributing 
panels in the two buildings. The wiring is all done 
in conduits incorporated in the concrete floors and 
roof. The pattern shop is lighted entirely by in- 
candescent lamps suspended from the ceiling by 
packing house cord. The lighting of the foundry is 
for the most part by means of type F automatic 
Cooper-Hewlitt lamps suspended from the steel 
purlins. The mezzanine floor and storage rooms are 
lighted with incandescent lamps, and Westinghouse 
receptacle plugs with 35 ft. extension cords are con- 
veniently located for use in the cupola and dry oven. 
(The fceregoing particulars published in “The 
Railway Gazette.’’) 


are 
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Mould Boxes in the Foundry.* 


The earlier wooden mould boxes have been almost 
entirely superseded in the foundry, except for the 
purpose of casting firebars, their place being taken 
by cast-iron boxes, and to a smaller extent by 
wrought-iron boxes. ; 

Cast-iron boxes are used almost exclusively for 
moulding machines, and their mechanical treatment 
depends on the construction of these machines. In 
order to turn out these boxes on a large scale, clean 
cast-iron patterns are essential. One of the simplest 
forms is shown in Fig. 1, the box resting on raised 
surfaces « at the corners, these surfaces pro 
jecting about 4 of an inch and being planed 
true, thus saving the work of planing the whole sur- 
Filing is undesirable, the results being less ac- 


face. 
On the 


curate than those obtained with the plane. 


» O, Hutmacher, “Stahl und Eisen.” 


other hand, where the boxes are only used at intervals, 
these surfaces are liable to become uneven through 
rust, and need re-trueing, and in such cases it is 
preferable to do away with the projecting surfaces ¢ 
and plane the entire under surface. 

For accurate boring, a boring template is essential. 
For this purpose the author prefers heavy cast-iron 
templets, Fig. 2, which are more convenient for the 
driller. The projections on the outer surface of the 
templet, for the reception of the steel bushes, should 
be planed true first. and then the inner side, so that 
when the templet is in position on the box, only 
planed surfaces are in contact. The hard steel bushes, 
2 inches long, in the bored holes of the templet, afford 
the requisite guidance to the spiral drill. The pattern 
plate on the moulding machine is provided with two 
pins on each side, instead of the usual two pins on one 
side and two holes on the other. This does away with 





190 THE FOUNDRY TRADE JOURNAL. 


the expensive box pins for one half of the mould box. 
The top and bottom boxes are held together by means 
of two pins, Fig. 3, these being taken out as soon as 
the box has been locked aot 

In fitting up a new moulding machine shop it is ad- 
visable to have the bores of all mould boxes of the 
same size, so that the pins are interchangeable; and 






































Fig. 1.—Castr Iron PATTERN FOR MOULD BOXEs. 


when the holes get worn— which will take a long time 
if the boxes be carefully handled -slightly wider steel 
bushes can be inserted in the templets, and all the 
holes reamed out to the new size. This will save lining 
the holes with hard lead or the like. 

When the moulding-machine boxes are subjected to 
pressure on both sides, they are supported by an abut- 
ment that is loosely mounted on rollers. In order to 
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Fic. 2.—-Bortxc TEMPLET. 


prevent the unequal pressure arising from the collec- 
tion of sand between the top box and the abutment, 
it is advisable to chamfer the upper side of the box 
to a cutting edge, as indicated in Fig. 4. 
Wrought-iron boxes, though undoubtedly useful for 
moulding by hand, are not for machine moulding. Al 
though the moulders are forbidden to work the 
machine boxes with the hammer, they will do so as 
soon as the foreman’s back is turned; and a single 
blow with the hammer will often spoil a wrought- 





iron box for use with the machine. On the other 
hand, wrought boxes do very well for small steel and 
brass castings, and they are part cularly culos . 
steel-works use, owing to the numerous shocks to which 
they are exposed. 
lhe practice of casting wrought-iron handles in with 
large cast-iron moulds, or even casting these moulds 


















































Fic. 3.—Pix. Fic. 4.—SHowiNG CHAMFERED UPPER 


SIDE oF Box 


with handles at all, is inadvisable, the better plan 
being to provide the wrought-iron handles with 
collars and threads, so that they can be attached 
to the boxes by means of nuts and easily replaced 
when necessary. This also applies to the trunnions 
for large boxes, the thicker metal of the box at the 
point of attachment preventing them from breaking 
loose. 









































Via. 5.—LARGE CELLULAR Box. 


In making large cellular boxes, Fig. 5, the central 
portion should be left as free as possible, the insertion 
of a few traverses being all that is necessary to fit the 
box for use in any particular case. The cells should be 
strong enough to allow heavy cores to be drawn 
without injury to the box. 
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BIRMINGHAM FOUNDRYMEN'S VISIT TO 
THE FIRE STATION.—The visit by the Birming- 
ham Branch of the British Foundrymen’s Association 
on Saturday, March 5, to the Central Station of the 
Birmingham Fire Brigade proved a most enjoyable 
and interesting event. A large party of members 
were received by Mr. Tozer, Second in Command over 
the Brigade. The visitors inspected the fire engines, 








escape, men's quariers, library, and recreation rooms. 
Afterwards, the Brigade gave a special display, show- 
ing considerable smartness in managing the engine and 
bringing out the appliances. A vote of thanks to 
officers and men was proposed by Mr. F. J. Cook 
(President of the National Associition), seconded by 
Mr. Reason, and carried with acc’amation ; suitable 


acknowledgment being made by one of the Brigade 
officers. 
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Practice. 


Cleveland Institute of Engineers. 


At a meeting of the Cleveland Institution of Engi- 
neers, held at Middlesbrough on Monday, March 7, Mr. 
Greville Jones (President) in the chair, Mr. Epwin 
LANSDALE, of the Ormesby Foundry, Middlesbrough, 
read a Paper dealing with the melting of cast iron 
and the influence of design and method of moulding 
on its physical properties. The following is an ab- 
stract: 

The first operation in a foundry—melting iron- 
requires a cupola, supply of air, fuel and flux, and 
pig-iron. Cupolas are of many types. The cupola 
should be of ample height to allow the stock to absorb 
as much heat as possible from the escaping gases, and 
not too large in diameter to allow of a medium pres- 
sure of blast to be used. A high stack induces a 
draft, therefore decreasing the resistance to the 
fan or blower, also carrying the flame and sparks to a 
safe height when blowing down. The coke should be 
of good hard quality, low in sulphur and moisture, 
and should be kept under cover, as it may absorb 15 
to 20 per cent. of water. As the whole of the mois- 
ture has to be driven off, a certain amount of coke 
is consumed without doing useful work. The amount 
of coke used varies with the class of casting. If thin 
the iron would have to be very hot; if thick a duller 
iron is required. The quantity also varies according 
to whether the cupola is worked continuously or inter- 
mittently, and may run from 1} to 24 ewts. per ton. 
The limestone is used in its raw state, being broken 
up into pieces about the size of an egg, and well dis- 
tributed in the charge. The average quantity re- 
quired is about 2 qrs. 14 lbs. per ton of pig used. 


Fan Blast. 

With regard to the air supply or blast, if supplied 
at too low a pressure the whole of the fuel may be 
completely consumed without doing useful work owing 
to the combustion being effected at too slow a rate 
to create the necessarily high temperature required 
to melt the iron, while if the pressure is too high there 
is a great waste of power. The pressure of the blast 
will vary with the size of the cupola, also with the 
rate of melting, and must be sufficiently high to pene- 
trate to the centre of the cupola. A cupola 6 ft. 
diameter can be worked with 16 ozs. pressure, and 
one of 3 ft. with 8 ozs. pressure. The rate of melting 
can be increased by raising the blast up to 18 ozs. 
pressure, no further increase in the rate of melting 
being obtained with 22o0zs. pressure, and with 26 ozs. 
the melting would be slower. The best pressure is 
about 14 ozs., and where the rate of melting is not of 
importance, 6 to 8 ozs. may give the most economical 
results, but the author's opinion is that about 10 ozs, 
is the best pressure. The volume of air required in 
a cupola is usually expressed in cubic feet per minute 
per ton of iron melted per hour. For cupolas melting 
up to 10 tons per hour 500 cubic feet per minute, or 
30,000 cubic feet per ton melted, will be required ; 
for those melting over 10 tons 600 cubic feet per 
minute, or 36,000 cubic feet per ton, should be allowed 
for. ; 

With regard to moisture, the author states that in 
a Paper read by Mr. B. Walter before the American 
Society of Refrigerating Engineers, relating to dry 
blast, it was affirmed that in America the quantity of 
moisture on an extremely cold winter’s day was half 
a grain per cubic foot of air, and on a midsummer 


the 
twenty-four hours frequently changing 3 to 4 grains. 
After describing the advantages of using dry blast 


day 9} grains, a ratio of 19 to 1, Variation in 


at blast furnaces, he says there is no doubt that a 
few years hence a furnace without a dry blast process 
will be considered a back number. The extremes of 
climate are greater in America than in England, con- 
sequently they are troubled with a greater range of 
moisture. Mr. Charles Cochrane, from observations 
extending over twelve months, found the average 
moisture in this country to be 3.655 grains per cubic 
foot of air, being thus about equal to the variation 
sometimes experienced in America in twenty-four 
hours. Mr. Lansdale says he is of opinion that the 
application of the dry blast process to cupolas in 
England would not be a paying business. 

The supply of the blast is practically limited to a 
fan or a rotary blower, preferably the first-named for 
a low pressure and the latter for a high pressure, 
The fan blower up to 8 ozs. pressure cannot be excelled 
for convenience and efficiency. From 8 ozs. to 16 ozs. 
the field is fairly divided between the fan and the 
rotary types. The advantage gradually shifts from 
the former to the latter as the pressure increases. 
Above 16 ozs. the superiority of the rotary type is 
manifest until in turn it encroaches upon the field 
of the blowing engine at about 5 lbs. pressure. 


Fan Design. 


Great strides have been made in recent years in the 
designs of fan blowers; the high speed at which they 
have to run makes them suitable for direct driving 
by electric motor, dispensing with shafting and gear- 
ing necessary when driving by the steam engine. The 
turbine has now entered the field in competition with 
the fan and rotary blower, and good results have been 
obtained with the steam-driven turbine blower at blast 
furnaces. 

One of the main features of the fan is that the 
power consumed when delivering air varies with the 
work done and automatically adapts itself to the 
volume and pressure required. The rotary blower also 
automatically controls the pressure up to that fixed 
by the relief valve, Above that pressure the air 
escapes into the atmosphere, and power is wasted 

From a mechanical point of view the direct elec- 
trically-driven fan blower with flexible coupling is 
practically a perfect machine. The loss in friction is 
very small, the armature, arms, and cups being per- 
fectly balanced and each rotating in space only, the 
shaft is in contact with another metal in the bearings. 

In a fan blower the relations are about as follow : — 
The volume varies directly as the revolutions; the 
pressure varies directly as the square of the revolu- 
tions; and the power absorbed varies directly as the 
cube of the revolutions. The blast mains should be 
of large diameter to keep the velocity low, also as 
short as possible with changes of direction of large 
radius. 

Cupola Charging. 

The author then deals with the charging of the 
cupola, and states that to obtain the best results 
the average height of the melting zone is 15 in. above 
the top of the tuyeres. When the blast enters the 


cupola through the tuyeres a very considerable deyree 
of expansion and consequent absorptioa of heat is 
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experienced ; cooling takes places in the neighbourhood 
of the tuyeres, this being the reverse action to that 
in the blast furnace, where hot blast at a temperature 
of 1,400 to 1,500 degrees Fahr. is used. Many at- 
tempts have been made at foundries to follow the ex- 
ample of the blast furnaces and utilising the waste 
heat from the cupola for heating the blast, but with- 
out success. Mr. Lansdale’s idea of utilising the heat 
is to make the cupola high, and thus to keep the 
stock as long as possible in contact with the heat 
passing off. The cold blast entering the cupola meets 
the liquid slag and iron passing in front of the 
tuyeres from the melting zone to the well part, and 
it becomes cool and frequently causes trouble, With 
hot blast these troubles would cease, but would the 
temperature created be too high for foundry pur- 
The answer to that the author said he would 
leave to more practical men than himself, 


poses f° 


Casting and Cooling. 


Mr. Lansdale then deals with the cleaning of the 
tuyeres, with the leakage of the blast, etc., and after- 
wards considers at length the process of casting and 
the changes that take place during the process of 
cooling. The decrease in bulk due to contraction can 
be taken at an average of 4 in. per foot, varying with 
the quality of the iron used, a hard or close-grained 
contracting more than a soft or open-grained iron. 
When designing heavy castings the effect of shrinkage 
must be borne in mind, so that one section is not fed 
from another, or shrink holes will be formed often 
rendering the casting useless for the purpose for which 
it is designed. Cast iron in its molten state consists of 
a saturated solution of carbon and iron, or practically 
all the carbon in a combined state. The more rapidly 


it is cooled the nearer the carbon remains in this 
state. With slower rate of cooling the carbon 
will separate from the iron, and be in _ the 


form of graphite or free carbon; therefore iron that 
is rapidly cooled becomes hard and close-grained and 
low in graphite; slowly cooled it will be soft and open- 
grained and high in graphite. This change is also 
partly influenced by the chemical properties in the 
iron. Tron in passing from the fluid to the solid 
state takes the form of crystals, these ranging in size 
with the grade of iron used and the rate of cooling. 
The crystals arrange themselves in a definite position, 
namely, at right angles to the surface in flat surfaces, 
and radially in curved surfaces; they arrange them- 
selves along the lines the waves of heat travel in 
passing outward from the casting as it cools off. This 
property has a great influence upon the strength of 
the casting. It is practically out of the control of 
the moulder, and must be carefully considered by the 
designer to give best results. 

Cast iron has a tensile strength of 8 tons and a 
crushing or compressure strength of 40 tons per square 
inch. If the various parts of the castings be propor- 
tioned to resist the intensity and kind of stress, on 
a theoretical basis there would be large pieces adjoin- 
ing small pieces, and thin pieces adjoining thick 
pieces due to the high ratio of 5 to 1 of the crushing 
and tensile strength. Their rate of cooling will set 
up internal stresses causing one part of the casting 
to pull off from another part—rendering the casting 
useless for the purpose for which it was designed. 
The moulder exposes the thickest parts of the casting, 
leaving the thinnest parts covered, so that their rates 
of cooling will be as near as possible equal, thus re- 
ducing to a minimum the internal stresses due to un- 
equal contraction. The author gives examples where 
the arrangement of crystals and variation in thickness 
myst be considered, such as socket and spigot joints 
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for cast-iron water pipes, flange joints for a steam or 
water main. 


Discussion. 


In the discussion the President read a communica- 
tion from Mr. Epenezer Apamson, of Sheffield, and 
late of Seaton Carew, respecting the keeping of coke 
dry, Some experiments with German coke were 
carried out on the Continent, The coke was allowed 
to lie on the charging platform under cover for about 
two months, when it contained 1.5 per cent. moisture. 
This was used for a week in two cupolas, and the 
coke consumption was 12 per cent., giving fairly hot 
iron. Similar coke was then immersed in water, and 
contained 9 per cent. moisture. It was used in the 
same cupolas for one week. The result was that both 
furnaces delivered strongly overheated iron, and the 
coke charge could have been reduced. The conclu- 
sion arrived at was that the coke could be allowed to 
stop in the open without hesitation, and that wet 
coke was superior to dry for use in the cupola. The 
reason assigned for this was that dry coke was more 
easily crushed than wet, whilst the latter remained in 
its normal condition until consumption. It was stated 
that all classes of iron increased in bulk when in their 
molten state, but that would depend upon the carbon 
in the solid metal, as there would not be the same 
ratio between molten metal which became white on 
cooling, and that which produced No. 1, which was 
quite possible. There was a great difference in the 
specific gravity of a No, 1 iron and a white. 

Mr. T. D. Wirson, of Wilson, Copley & Company, 
Middlesbrough, who stated that he had been for fifty- 
five years engaged in the foundry trade of the Mid- 
dlesbrough district, said the coke was the resistant 
power in a cupola charge, and if a strong, hard coke 
were used the best results were secured. His experi- 
ence was that from 9 to 11 ozs. was the best pressure 
for the blast. 

Mr. Henry Goipsporoven, of Messrs. Bolckow, 
Vaughan & Company’s Works, Middlesbrough, said 
that at their works they had introduced turbine 
blowers. Their foundry was altogether electrically 
driven, and it was astonishing how small an amount 
of power it took to run a foundry. 

Mr. F. H. Marswatt, Tees Ironworks, Middles- 
brough, pointed out that with respect to the applica- 
tion of the hot blast for cupolas, the same economy 
would probably not result as that which was reported 
in connection with the blast furnace. The quantity 
of blast required per ton of pig-iron melted in the 
foundry was not so great ars in the blast furnace. It 
would introduce complications. 

Mr. Grevitte Jones, the President, remarked, with 
reference to coke absorbing 15 to 20 per cent. of 
water, he rather doubted it. His experience was with 
hard coke, but he did not see how a good, sound 
foundry coke could absorb. Even ordinary by-product 
coke gave better results, and it was not accounted so 
good as the beehive coke. 

A vote of thanks was passed to Mr. Lansdale. 








Tue fortieth annual meeting of the North Stafford- 
shire Coal and Ironstone Workers Permanent Relief 
Society was held at Stoke-on-Trent on Monday. when Mr. 
E. Martin, f Halke, occupied the chair. The annual 
report stated that on December 31st, 1908, the member- 
ship stood at 5,039. At the end of the past year it 
was 4,784, or a decrease of 255. At the end of the 
year the capital of the Benefit Account stood at 
£25,596 4s. 10d., showing a decrease of £16 14s. 34d.., 
as compared with the previous year. On the same date 
the capital of the Management Fund stood at 
£973 6s. lld., being a decrease during the year of 
£7 14s. 3d. The report and accounts were adopted, and 
the Duke of Sutherland was re-elected president. 








The provision of gates in moulds is a subject 
worthy of more consideration than it generally re- 
ceives. Improper gating may have several bad 
effects, such as the production of spongy places, 
cracks, blisters, unsightly scabs, and above all, dirty 








Fic. 1.—GATING A PAN CASTING. 


castings. An unwisely placed gate may result in a 
faint-run casting, whereas, were the metal properly 
distributed by the same size of gate, such an occur- 
rence would be avoided. A large gate playing on 
one portion of the mould will not only tend to pro- 
duce a scab, but also to strain the mould, so that 
the casting when knocked out of the sand will show 
in places a number of projections or swellings, 
especially if the ramming has not been uniformly 
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Fic. 2.—DirtT ACCUMULATION AT {GATE OF 
CASTING. 




















done. Double the diameter of a round down gate 
or runner gives four times the area; that is to say, 
a round gate 2 in. diameter has a capacity for de- 
livering metal equal to four round gates each 1 in. 
in diameter. Ignorance of this fact is the cause of 
much trouble; for instance, a moulder may alter 
his gating arrangement for a particular job, and 
replace a single gate by two others half the diameter 
of the original, with the result that the mould does 
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not fill quick enough, giving a casting with round 
edges instead of square ones. The opposite to this 
occurs when the moulder, instead of having two 
small gates direct on top of casting, employs one 
large gate, and as a result gets a badly strained 
casting, unless other precautions are taken. An 
instance which came under the notice of the writer 


is illustrated in Fig. 1. This pan was cast 
right way up and had a_— good thickness 
at the bottom. It was necessary that it should 


not have the least scab on the inside, but when gated 

















Fic. 3.—CORRECT RUNNER BASIN, 
as shown at C, on one side of the flange, scabs 
could not be avoided. By gating as shown at D, 


with two sprays, and at both sides of the flange, 
the difficulty was overcome, and rarely occurred. 
From this example it was evident that the mould 
near the gate might stand 1 ewt. without scabbing, 
but if the whole 2 cwt. were to play on that part, 
the power of the sand would be overtaxed. 

Some castings are dirty not so much through any 
fault in the moulding as to the unsuitability of the 
iron used. It is often noticed with some irons that 
a scum continually rises, and if this scum is taken 
off in the shank or ladle more scum takes its place, 
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Fic. 4.—INCORRECT RUNNER BASIN. 








the same occurring repeatedly until the ‘iron solidi- 
fies. It is evident, then, that a casting of great 
bulk if poured with this iron would accumulate a 
large amount of dirt before the act of casting was 
completed, and this would be independent of any 
special form of skimming gate employed. If the 
casting is run from the bottom it is possible that 
near the top the sides of the casting will also be 
dirty, as the new metal coming into the mould will 
take a central course where there is least resist- 
ance by friction, and being the hotter and lighter 
metal wil] rise to the top through the centre, the 
scum already there being sent to the outer portions 
of the mould, which will have a tendency to hold it. 


D 








194 THE FOUNDRY TRADE JOURNAL. 


This will result in the filling of any side brackets 
or bosses with the dirty top metal. Such dirt may 
be due to oxidation of the silicon or manganese, to 
kish, or also to dirty scrap, though in the latter 
case clean skimming and hot metal would avoid most 
of the trouble. Such iron as this, then, is most 
suited for castings of light section, and here again 
the metal must enter the mould in such a manner 
that the dirt can get clear away and not be trapped 
between two runners, as was the case in the ex- 
ample shown in Fig. 2. This was overcome by stop- 
ing off one of the runners shown, when the metal 
passed along the mould as it entered, instead of pro- 
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Fic. 5.—FORMS OF STOPs. 


ducing a harbour for the accumulation of scum from 
the runner at each side. 

To prevent scum or dirt which simply floats on 
the surface of the metal is an altogether different 
matter, and there are several methods employed for 
this purpose. It is assumed, of course, that there 
is no dirt already in the mould, and that the run- 
ner box or basin is made up of well tempered sand 
without any projections which are likely to be re- 
moved by the flow of the metal. What is required 
now is to get the metal into the runner quickly and 
quietly without any of the floating dirt being 


sucked down the runner. This generally occurs at 
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Fic. 6.—FLUSHING THE RUNNER Box. 


the commencement of casting, except in cases where 
the runner box, not being large and deep enough, 
permits of continued suction of the surface metal. 
There are two ways at least of introducing the 
metal to obtain the desired end; one is, however, 
risky, but the other may be regarded as sure, pro- 
vided the tipping gear of the ladle is in good order. 
The first method, which is adopted by many moulders. 
is to get the ladle in as good a position as possible, 
and then to flush the runner box all at once, risking 
a big splash and fireworks, and possibly some of the 
floating slag (which has managed to elude the efforts 





of the skimmer) being carried dangerously near the 
mouth of the down runner. The other and better 
method is to have a dish in the bed of the runner 
box as shown in Fig. 3, to serve for a feeler for the 
lip of the ladle. Into this a little metal is tipped, 
the amount varying according to the size of runner 
box and weight to be poured, giving an opportunity 
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Plan at Sant ‘arnt 
Fic. 8.—BALL 
GATE. 


Fic. 7.—SKIMMING 
GATE. 


for a gradual start without any metal running into 
the mould at the beginning; the runner box can 
then easily be flushed without a splash. It is need- 
less to say that it is the better plan to have a ladle 
quite large enough to allow for a slight tilt without 
the metal overflowing than to have the ladle full to 
the top, though where this cannot be avoided stops 
should be used. Fig. 4 shows an undesirable method 
of shaping the runner basin, this being altogether 
too shallow, and the sides having too much slope. 
Many castings require the use of stops as, 
for example, the rims of large spur wheels or the 
wheels of water ttrrbines with both cast-iron and 
steel vanes. In these cases, and especially the lat- 
ter, it is important that good fluid metal be admit- 
ted to all parts of the mould at the same time. 























Plan at Joint 


Fic. 9.—SKIMMING CHANNEL. 


The runner box generally consists of two concentric 
rings, between which the runner is made up with 
sand in the form of a circle, to supply the equally 
spaced down gates, one, two or more places 
being provided for pouring in the metal. When the 
stops are in position the runner box can be filled 
with metal and if the whole of the stops are re- 
moved at the same time a uniform cast results. In 
moulds of great depth where, of course, a bottom 
runner would be employed, consideration must be 
given to the fact that if all the metal has to pass. by 
that. way into the mould it will be retarded consider- 
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ably by the metal which is poured in first, and the 
cofsequence will be of the casting is of great 
lehgth) that the further end will be imperfectly 
rtiti, while at the rafinet end the mould will prob- 
ably be severely strained. By using runners at either 
end, if a very great length, or by the use of auailiary 
runners or gates at a higher level at the same end, 
this choking is avoided. Therefore it is usual to 
employ two or three series of stops to the runners, 
to be lifted consectitively as the movtild feéaches 
different stages in filling. Another poitit is that of 
providing « sufficient number of runmets, all of 
which, however, need not necessarily be used, but 
to serve in case fillitig of the mould does not proceed 
at a satisfactory rate, which is sometimes the case 


owing to vatiation in the temperature of the thetal. 
By lifting one ot two Stops an additional stipply 
can then be obtained. Stops are of various shapes, 


but all serve the same purpose, that of plugging the 
mouths of the rtinners temporarily. The three forms 
shown in Fig. 5 ate those in general tse. No. 1 
consists of a ball of cast iton having a wronghit-iton 
rod terininating in a ring at the top cast in. The 
square or flat stop and the peg stop are used on 





















































Fic. 10.—-POURING A SMALL ROLLER CASTING. 


sthaller work, the lifting. rod being sitnilar to that 
of No. 1. No 2. has a square or obloiig piece of Cast 
ifon at the end, and No. 3 a wéll-tapered plug of 
cast iron. In use the ball stop shotild fit into the 
mouth of the down runner of slightly less diatheter 
for support, and where the down rufiner is square 
its upper end must be shaped to receive the ball. 
The flat stop simply cévéfs the runner, and the peg 
stop fits into a round down runner. If the stops 
have to resist thé flow of a large quatitity of metal it 
is usual to protect the rod by a casing of loam, 
which is dried; but in all cases the stops should be 
dipped in a mixture of blacking and dried, being 
used hot, the blacking preventing disturbance and 
flying of the metal due to rust. 

Means adopted to enstire a clean cast in small 
work are numerous, oné béimg to cover the down 
rifiner with a thin piecé of tinplate having it in two 
or thteé small holes over the ruter, and held down 
by srfiall sprigs. By the time that the runtier-box 
is filled, the metal, aided by the small holes, makes a 
latge hole in the cover, and is free to efitet the 
mould. Fig. 6 shows a method by which the run- 
ner-box propér (No. 1) is flushed from underneath 
by a large round gate. The surface of the metal 
remains quite calm, and the mould receives a steady 
supply of cléan metal from the bottom. Fig. 7 
gives two views of a skiniming gate, which must be 
provided with a large déwh rtintér to quickly fill 
the channel connecting it with the riser, up which 
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the floating dirt and scum may rise, the mould in 
this case also receiving a bottom feed. By means 
of the ball gate shown in Fig. 8 the metal is given 
a circular motion which gathers the floating dirt 
in the centre, a riser being provided for its exit, 
the metal for the mould leaving the ball in a direc- 
tion opposite to its origimal motion. Fig. 9 shows 
another form with a long channel in which the scum 
can rise, the metal leaving as shown in plan, in an 
opposite direction to that of the entering metal. 
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Fic. 11.—INEFFECTIVE DumMMy RISERS. 

In Fig. 10 is shown a mould for a small roller cast 
in an inclined position and provided with a large 
riser to allow dirty metal to escape into the large 
basin shown, the resulting castings being as sound 
and clean as if cast vertically. 

A great deal of importance is attached to the use 
of dummy risers on parts of the castings which have 
to be machined. These dummies, as they are termed, 
are of very little use, however, except in certain cases, 
as the effect is only local. For instance, in the example 
shown in Fig. 11, the dummies take the dirt of the 
iron which is directly under them. There is not sufli- 
clent agitation, however, for any dirt that may be at 
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Fic. 12.—EFFICIENT DuMMy RISERS, 


the surface in the spaces between them to rise into 
them, so, therefore, unless the dummies cover every 
portion of the surface, dirty places are possible. 
Instead of dummies, a little extra thickness for planing 
would perhaps be better if the surfaces were required 
to be very clean. In those cases where the machined 
surface can be cast at the bottom, this is certainly the 
wisest course, but in the above it is assumed that other 
parts require machining. Where there are a number of 
small snugs, or ears, which will afterwards have to 
be bored, a small dummy, as in Fig. 12, will be an 
advantage, the snugs being likely to contain a small 
amount of scum from the metal in and underneath it. 
In making a gate the better way is to ram up a pat- 
tern of the gate in the mould, instead of pushing a 
tithe through the cope, in which case a rough face is 
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left, with the result that some of the sand is carried 
into the mould, Another source of dirt in castings, 
and one not always noticed, the cause being put down 
to dirty moulding or bad skimming, is found in the 
quality of facing sand employed, There may have 


been good skimming, good moulding, and 
good clean metal, but if the facing sand 
contains dust or burnt sand in any quan- 


tity, the mould near the gate will be severely at- 
tacked, showing in that place a rough face, and giving 
a dirty casting when machined on the upper surface. 
Very little dust and burnt sand may cause this dirt, 
especially if the metal is very hot and cannot get 
clear away. This roughness is not to be taken for 
scabbing, but if the amount of burnt sand and dust 
in the facing sand is very large, there will be a 
tendency to lift off the top surface of the mould in 
places, leaving a rough scab and a dirty surface to 
the casting. Shell scabs, or scabs which come off by 
hammering, leaving a smooth surface where they have 
been, are due to the sand being too close (which may 
be due to extreme fineness or hard ramming), or to 
the venting having been imperfectly done. It must 
seem strange to most moulders that in some cases 
where scabbing occurs, there is no dirt on the surface 
of the casting. The explanation, as first mentioned, is 
expansion of the surface of the mould into the cast- 
ing, leaving a cavity behind which is filled with metal, 
there not being sufficient agitation in the mould to 
lift the face off completely, this metal in the cavity 
being the actual scab when the casting is got out of 
the sand. If venting has been very badly done, or 
the sand has been too damp, the projecting portion of 
the mould will no doubt be carried to the top of the 
casting, and leave a scab which will not shell off, as it 
will consist of solid metal firmly attached as a part 
of the casting. Hot metal increases the danger of 
these cases of scabbing, as it increases the volume of 
any contained air, and the gases evolved from the 
coal dust and other organic matter which the sand may 
contain. 

The coal dust is another important element tend- 
ing to produce dirty castings. If the grains are 
not fine enough bad effects are produced, especially in 
parts of the mould receiving hot metal, such as those 
sear the gates. The coarser the coal dust the larger 
inust be the quantity used, in order that every por- 
tion of the sand shall receive a supply, and then the 
remedy becomes the evil and acts as a kind of gas 
producer for the mould, without much of the good 
effects of the gas being obtained. The coal cokes and 
swells up; that at the face is burnt out and its ash 
congregates to form dirt on the surface of the cast- 
ing, the parts of the mould thus attacked giving a 
rough face to the casting, and it is said that the 
metal has “eaten in,’’ which is not to be wondered 
at. If the coal dust were finer the same amount 
would supply the needs of a greater volume of sand, 
and if properly distributed would be more gentle in 
its coking action and gas producing. 

A great source of dirt is the parting sand which 
some moulders are in the habit of throwing on the 
pattern to prevent the moulding sand adhering 
thereto. When the metal reaches this parting sand, 
which it is assumed has not been removed during 
finishing, it carries it along with it and helps to pro- 
duce dirty places in the casting by forming a slag 
with oxide of iron. A good plan with iron patterns 
is to smear them with paraffin oil, which keeps the 
face of the pattern from contact with the moisture 
of the sand. There is an objection to this, however, 
in some cases, as the paraffin is somewhat absorbed 
by the sand and very quickly evaporates when the 
pattern is withdrawn, accelerating the evaporation 
of the water also, and rendering the finishing of the 





mould difficult on account of the ‘crumbly nature of 
the surface, which cannot afterwards be wetted in a 
very satisfactory manner. This is the case when the 
pattern is ornamental, and there is a danger of spoil- 
ing the design, so that it is better to brush on a 
thin coat of beeswax, this giving a very good effect, 


THE VALUE OF TECHNICAL EDUCATION.-- 
Recently the ironfounding class of the Halifax 
Municipal Technical College, accompanied by their 
teacher (Mr. R. B. Robinson) and a few friends, paid 
a visit to the works of Messrs. T. H. Pickles & Sons, 
iron and brass founders, Mythomroyd. This proved 
to be one of the most interesting of the visits that 
have been arranged by the class, for the value of 
education was practically demonstrated. One of the 
principals (who attends these classes) told the party 
of the great saving and economies that had been 
effected through putting into operation that which 
he had learnt at the classes. In fact, it had proved 
one of the best investments that had ever been made 
by the firm, and it was fully realised that to attain 
to the requirements that were demanded by users of 
castings at the present time, a thorough, systematic, 
technical education was an absolute essential to the 
prosperity of the founding industry. After spending 
one-and-a-half hours in looking round the works the 
party adjourned to tea. Afterwards a vote of thanks 
was very heartily given to the firm for showing the 
company round theit works, and for providing the 
tea. Mr. Midgley, in moving the resolution, made 
mention of the fact that the apprentices connected 
with the firm had every chance to become efficient 
workmen, because of the great variety of work which 
the firm had in hand. In some places a man was a 
mere machine, being kept on one job practically all 
his life. He also commented upon the advance the 
firm had made during the last 18 months, an advance 
which was attributable tu the knowledge gained by 
Mr. Pickles, jun., at the Technical College. Mr. 
Robinson spoke at length on the great need for tech- 
nical education generally in foundries, but especially 
to the rising generation. A moulder needed more 
than the bare abiliiy to ram sand and finish a mould 
before he was fitted for a higher position in the 
foundry. Mr. Rupert H. Pickles replied on behalf 
of the firm, and said it was quite a treat to them 
to receive the class at their works. He alluded to 
the great benefits that he had obtained by attending 
the classes. 


A most interesting lecture on Boulton, Watt, and 
Murdock was given before the Birmingham Association 
of Mechanical Engineers at the Grand Hotel. Birming- 
ham, on March 7, by Mr. R. H. Kirton, Curator of 
the Watt Museum, at the Cornwall Works, of Tangye’s, 
Limited, Birmingham. It is well known that for many 
years Mr. George Tangye, senior partner and head of 
the firm, has been collecting a great variety of relics 
of these three famous Birmingham engineers, and there 
is one room in Heathfield Hall, Mr. Tangye’s residence, 
and formerly occupied by Watt himself, which remains 
exactly as it was left by the inventor of the steam 
engine. Portraits of the three Birmingham worthies 
with drawings of Watt and Murdock and models of 
their engines were thrown on the screen, as well as of 


Watts’ indicator and Murdock’s locomotive. Numerous 
letters by Boulton, Watt, and Murdock were also 
shown, some dating as far back as 1777. The slides 


numbered 100, of which three portrayed the museum 
itself, so well and carefully preserved by Mr. Tangye. 
This gentleman gave a brief but very interesting chat 
on historic Heathfield Hall, and the famous workshop 
garret of Watt. 
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The Equipment of the Grinding Department. 


A Consideration of various Abrasives and Grinding Machinery 
suitable for Foundry and Foundry Machine-shop Purposes, 


A somewhat neglected department in many foun- 
dries, but nevertheless an important one, is that in 
which the castings are ground up to their required 
fitness and cleanliness for dispatch. The success of 
the whole plant may depend on the way in which the 
castings are finished, for nothing so forcibly creates 
the impression of slovenliness and careless workman- 
ship as untidily finished castings, and a foundry that 
gets such a reputation is not likely to prosper, no 
matter how carefully the other departments may 
work in producing the castings. It is needless to 
say, too, that though a badly equipped grinding shop 
may, by dint of much endeavour and conscientious- 
ness on the part of the operators, turn out nicely 
finished castings, this is done at a considerable cost 
in time and labour. Out-of-date machinery mzy be 
expensive to replace with modern appliances, but, 
generally speaking, it is more expensive to keep, if 
good work is required. In the following pages it is 
proposed to briefly describe and illustrate some modern 
grinding appliances, suitable for general foundry 
work. 

In equipping a foundry with grinding apparatus 
there are severai points to be considered. The 
machines must adequately deal with the work that 
is being turned out; they must not encroach too 
much on the floor space of the works, particularly 
where this is limited; they must be of the design 
that will most economically deal with the work, and 
be suitable for whatever driving power is available, 
either electric or shafting from a steam or other 
engine; and there must be a sufficient selection and 
supply of the apparatus to meet the various demands 
of the whole of the works. Not only must the dress- 
ing shop be considered, but also the machinist and 
the pattern-maker, who frequently require to use a 
grinder for their tools. It is often desirable to ar- 
range a system of dust exhaustion to deal with the 
dirt and dust produced at the wheels, There are 
a number of systems available, operating by fan- 
blast and other means, but we do not propose to 
enter into that side of the subject at present. In 
some of the machines illustrated a system of dust 
exhaust is shown attached. 


Characteristics of Grinding Wheels. 


Wheels used for abrasive purposes have two dis- 
tinguishing characteristics, either or both of which 
may be varied according to the class of work to be 
done. These are the fineness and the hardness of 
the wheel. Fineness is dependent upon the size of the 
grains of the grinding material, and is commonly 
known as the ‘‘ grit.” The different degrees of fine 
ness or “grits” are, in the case of manufactured 
abrasives, indicated by numbers. The selection of 
the proper grit for any work depends upon the 
smoothness of finish required and the amount of 
material to be removed in a given time, when finish 
is not important. Hardness, as the term is under- 
stood by makers of grinding wheels, is the quality 
of resistance to crumbling away which such wheels 
possess. The degree of hardness, called the “ grade,” 
is generally indicated by a letter, chosen arbitrarily 
with reference to certain standards. The different 
grades are produced by varying the binding material 


used to hold the grains together. The selection of 
grade depends upon the character of the material 
to be ground. A wheel which is too hard heats the 
work, glazes, and will not cut, If it is too soft it 
cuts rapidly, but at the same time wears away 
fast. To successfully meet all the conditions to which 
wheels are subjected, manufacturers make them in 
a number of degrees of hardness, letters arranged in 
a scale being generally used to designate these de- 
grees. 

When selecting a wheel for any kind of work, 
three considerations should determine the choice: - 
(1) The rapidity of grinding or cutting desired; (2) 
the total amount of work to be performed; (3) the 
finish to be produced. 

These three elements are usually of value in the 
order here given. The speed of a wheel and all other 
operating conditions being the same, they are in- 
fluenced as follows:—(1) The rapidity of cutting is 
increased by using a coarser grit or a softer grade; 
(2) the total amount of work performed by a wheel 
is increased by using a finer grit or a harder grade; 
(3) the finish produced by a wheel is increased by 
using a finer grit together with a softer grade. 


Grindstones. 

Until comparatively recent years the deposits of 
millstone grit which occur in this country served to 
furnish grindstones for all purposes. The immense 
deposit of millstone grit is one of the most important 
geological features of Derbyshire. The formation 
extends from the extreme north to a point within 
some ten miles of the southern boundary, but it is 
in the part immediately around Matlock that the grind- 
stone industry is most active. Here is found some 
of the very best grit for all kinds of work, the grades 
varying, eve in one quarry, from fine to very coarse 
and from very hard to soft. In choosing a grind- 
stone price is not the only factor to be considered ; 
the quality of the work, the time occupied in doing 
the work, and the life of the stone, are all points of 
first-rate importance, and a careful choice on the ad- 
viée of an expert is advisable. Derbyshire stones are 
very popular among stove grate makers particularly. 
Other districts also are favoured with natural sup- 
plies of excellent stones for abrasive purposes. Lately, 
however. other harder abrasives have, to some extent, 
though by no means entirely, superseded the natural 
stone deposits. For many purposes, of course, emery 
has long been in use, but even that material is now 
giving place to a purer form of itself, corundum. 


Emery Wheels. 


Emery has only 20 to 40 per cent. of free crystal- 
line alumina, as compared with 95 to 98 per cent. in 
the Canadian corundum referred to later. Emery 
wheels are generally made by three distinct processes. 
The first, by mixing the grains of emery with 
vitreous clays and other silicious and alkaline ma- 
terials in proper proportion, shaped in moulds and 
burned in a potter's kiln. The second, by mixing 
emery with various cohesive substances and pressing 
between hot plates by hydraulic machinery. The 


third, by mixing with a mineral bond such as silicate 
of soda, and drying with a gentle heat until suffi- 
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ciently hard to use. The first-named process is now 
rapidly superseding all others. 

Among the advantageous characteristics of wheels 
made by this process, it is claimed that they cut 
faster and more freely, do more work, and hold their 
shape better than the glutinous cement wheels. The 
bond is of the nature of a hard porcelain, and the 
wheel has less weight than any other kind of wheel, 
and is therefore less liable to burst. It can be hard 
or soft, and of uny degree of fineness or coarseness 
desired to adapt it to every kind of work, and can 
be run equally well wet or dry, and successfully re- 
sists the action of either oils or acids. 


Corundum. 


Corundum is one of the hardest substances in the 
world; it is earth aluminium found native in a cry- 
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small quantities from North Carolina and Georg:a. 
These deposits in the United States, however, are of 
a secondary or derived origin, and hence pockety and 
uncertain; the corundum in them also varies in 
quality and physical characteristics. 

The hardness and cutting efficiency of corundum 
depends chiefly upon three things: —(a) The absence 
of chemically-combined water; (b) the absence of 
lime; (c) the crystallisation. Other things being equal, 
the less water there is chemically combined with 
corundum the harder it is. If there is much water 
chemically combined, it becomes soft, and is known 
as disapore. Dr. Lawrence Smith (“ American Jovir- 


nal of Science ’’) showed that corundum having 2.86 
per cent. of combined water had an effective hatdness 
of only 58, while corundum having 1.60 of water 


ded 
dé 


had an_ effective hardness. of (sapphire 





FIG. 


stalline state. Emery is an impure form of corun- 
dum. It contains about 20 to 40 per cent. of corun- 
dum (free) crystalline alumina, the remaining 60 to 
80 per cent. being oxide of iron, silica, etc., and also 
combined alumina, which last has no cutting power. 
The 20 to 40 per cent. (the corundum) cuts, while the 
60 to 80 per cent. rubs and burns. This is why an 
emery wheel will glaze; it is why it will destroy the 
temper of a steel tool. Corundum itself is a cold 
cutter; it takes a clean bite without rubbing. 
Until the discovery of the Canadian deposits, pure 
corundum was practically unobtainable in commercial 
quantities, although some corundum was obtained in 


1.—SINGLE WHEEL GRINDING MACHINE FOR HEAVY WORK, 


of India, a gem variety of corundum, being 
the standard, 100). Crystal Canadian  corun- 
dum has only 1.22 per cent. of water, and has ah 
effective hardtess of 94. This exceeds that of any 
other commercial corundum. 

Lime, next to chemically-combined water, is most 
destructive of the cutting qualities of corundum, 
causing it to become laminated and also to disin- 
tegrate. Crystal corundum is shown by the analyses 
to contain no lime, and when it is crushed it presénts 
sharp edges, not flat surfaces. Unlike emery, the 
coarse sizes need not be mulled, hence the shatp édges 
are not worn off. Crystallisation intensifies the hard- 
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ness, and gives the abrasive the property of cutting 
cool without destroying the temper of steel tools, 
etc. Manufacturers of wheels speak of hard and soft 
wheels. This does not mean that some of the corun- 
dum is hard and some soft, it simply refers to the 
amount of bond in the material .used to form the 
wheel. 
Carbo-Corundum. 

Carbo-corundum is manufactured by an electro- 
chemical process. It is artificial corundum, and is 
harder than emery and natural corundum. It is in- 
fusible, except at a very high heat, and is insoluble in 
all liquids. Carbo-corundum, unlike emery, is free from 
all substances having no grinding properties, emery 
having a large percentage of magnetic metal in its 
composition which diminishes its hardness and grind- 
ing qualities. The grain of carbo-corundum is of an 
irregular crystallisation; it is comparatively brittle, 
but has no lines of cleavage, and when it breaks does 
not become round but leaves sharp, irregular grind- 
ing points, thus always retaining its grinding power 
during the grinding process. Carbo-corundum 
wheels, properly graded, therefore do not glaze or 
render the work hot as emery wheels do. This ma- 
terial is rather more expensive than emery, and is 
manufactured in all shapes, and for all purposes for 
which abrasives are used. 


Carborundum as an Abrasive. 
Carborundum is a 
chemical combination of 
and silicon. 


manufactured abrasive—a 
the two elements, carbon 
It is the trade name given to carbide 





Fic.’2.—BENCH ;GRINDING MACHINE. 


of silicon—a substance not discovered but actually 
created by Edward G. Acheson in 1891. It ranks 
amongst the very hardest of abrasives, and possesses 
great durability. It is made up of small, sharp cry- 
stals that are just brittle enough to break slightly 
in use. The sharp edges of the crystals cut clean 
and fast; while the brittleness, by constantly pre- 
senting fresh cutting edges, prevents glazing. The 
combination of these qualities—durability, rapidity 
and unijorm efficiency—makes carborundum one of 
the best of all known abrasives. 

The principal materials entering into the manu- 
facture of carborundum are coke, supplying the ele- 
ment carbon, and sand, supplying the silicon. The 
coke is crushed in a mill and is then mixed with 
the sand. After being subjected to several other de- 
tails of treatment, the mass of raw material is placed 
in an electric furnace and the current turned on. 
The furnaces used carry a current of 2,000 electrical 
horse-power each, and the furnace run is 36 
hours. The total energy used in a single run of a 
carborundum furnaces is therefore 72,000 horse-power- 





Fic. 3.—DoUBLE WHEEL GRINDER-HEAD, ON STAND. 


hours. The electrical current, which is brought to 
the furnace by means of large copper bars, is obliged 
to pas; through the furnace along a path of mign 





Fic. 4.—GRINDER FOR DRY WORK, 


resistance, which results in the generation of enor- 
mous quantities of heat, the temperature of the re- 


sistance path and the surrounding mass of coke and 
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sand being raised to a point which is between 7,000 
and 7,500 degrees F. At this heat all the impuri- 
ties and substances in the coke and sand other than 
carbon and silicon are destroyed or driven off in 
gaseous form and the atoms of these two elements 
fly together and unite as carborundum. 

The electric current having been passed through 
the furnace for a sufficient length of time to produce 
the desired results, the furnace is allowed to cool and 
the crystalline carborundum is then exposed. This is 
then crushed, subjected to various forms of treat- 
ment and the product graded as to size from the 
coarsest grain to an impalpable powder. It is thus 
possible to obtain in the manufactured forms in 
which it is marketed any desired coarseness or fine- 
ness of cutting, grinding or sharpening surface, which 
may be required for definite purposes. The only 
material difference between two carborundum wheels 
is the difference between the coarseness and fineness 
of the grain. 

Carborundum is insoluble in water or in any known 
acid. This is an invaluable property in any grinding 
material, as the use of water expedites the work and 
catches almost all of the dust. The two character- 
istics of hardness and sharpness taken together make 
carborundum an ideal abrasive or grinding substance, 
and it is for this purpose that the greater part of 
the carborundum produced has been used, 

Immediately following the solution of the probtem 
of commercial manufacture of carborundum, the 
question of cementing or binding the granular ma- 
terial into forms and shapes convenient for grinding 
purposes presented itself, and more particularly so 
in reference to the forming of wheels to be used as 
a substitute for emery and corundum. A careful in- 
vestigation of the methods employed by the emery 
manufacturers disclosed the fact that no less than 
seven were used by the several companies, designatéd ——s 
as vitrified, silicate, celluloid, vuleanite, asphaltum, 
shellac and tanite processes. Of these, the vitrified 
process is regarded as the most scientific and effi- 
cient, as in it the binding material employed is in 
itself a fairly good abrasive, whereas, with the other 
81X processes substances are employed 
which are decidedly injurious to the 
wheel, in some cases causing a gum- 
ming or glazing, and in others a 
softening when exposed to moisture. 
The binding material employed for 
wheels of carborundum being in- 
soluble in water, the wheels run 
equally well wet or dry. 





Fic. 5.—HEAVY SINGLE WHEEL GRINDER. 


Mounting and Care of Grinding 
Wheels. 

It must not be thought that as 
soon as the grinding equipment is in- 
stalled there is nothing more requiring 
special attention. The care and in- 
spection of the wheels from day to 
day is a most important matter, par- 
ticularly where high speeds are the 
rule, or the disasters which are from 
time to time reported in connection 
with wheels bursting, and so forth, 
will be unduly courted. 

When mounting a grinding wheel 
it should be fixed carefully and 
securely between iron plates or 
washers about half the diameter of 
the wheel, with a sheet of thin rubber 
insertion, or one or two thicknesses 
of brown paper, on each side between Fic. 6.—DoUuBLE UNIVERSAL FACE WHEKEL GRINDER 
the wheel and the washer-plates. It FITTED WITH Dust EXHAUST 














THE FOUNDRY TRADE JOURNAL. 201 


should never be mounted without washers. 
The hole in the grinding wheel should be 
slightly larger than the diameter of the 
spindie, as the wheel must not be driven 
tight on tothe spindle. Care should be taken 
in screwing up very thin wheels 
that too much force is not applied. 
No wheel of more than 12 in. dia- 
meter should be put on a spindle 
lin. thick, and other sizes in pro- 
portion. 

Before using, the wheels should be trued 
up on their own spindles with a truing tool, 
and they should also be turned up when 
they get out of truth through wear. Work 
should not be pressed too heavily on the 
wheel, and should not be kept in one place, 
hut kept moving across the face of the 
wheel. The grinding wheels, as well as the 
washers, bolts, and journals of the machine 
upon which they are mounted, should he 
carefully examined at least once every day. 
The machines should be kept clean, the 
bearings well oiled, and all bolts and nuts 
tight. 

Grinding wheels should revolve towards 
the rests, and the rests should be moved 
close to the wheels so as to prevent work 
being jammed between the rest and the 
wheel. The rest must never be moved while 
the wheel is in motion. No oil or grease 
Fig. 7.—SINGLE FACE WHEEL GRINDER, should be allowed to get on to the working 
surface of a grinding wheel; when using 
wheels wet, a little carbonate of soda added 
to the water tends to prevent the surface 
of the wheel from getting greasy, and keeps 
it in a clean cutting state. 

A common mistake made by grinders is 
in expecting one grade of wheel to do a 
great variety of work. A wheel that is 
admirably adapted for one class of work will 
prove quite inefticient for another class, so 
it is advisable to keep at hand, if possible, 
wheels of several grades. The greater 
economy effected will more than recoup the 
extra outlay involved, and the work done 
wil! be far more satisfactory. 

Coarse wheels are less liable to change the 
temperature of the work, or to glaze, than 
fine ones, while if a wheel is too hard the 
temper will be drawn from the tools. Soft 
wheels are best for grinding hardened steel, 
brass, copper, etc., or for thin-edged tools. 
A medium grade should be employed for re- 
moving surplus metal; for grinding lathe 
and planer tools a harder grade should be 
used, while for pointing wire, or grinding 
between the grooves of taps and reamers, 
a wheel much harder still is required. As 
a rule, the harder the stock the softer the 
wheel required to give a certain finish, and 
the denser the wheel the greater the speed 
at which it may be run. 










\ 


Grinding Machinery. 

Having now discussed the characteristics 
of the various materials which are available 
as abrasives, we will briefly describe and 
illustrate some typical modern grinding 
machines and appliances. 

The machine shown in Fig. 1 is by Messrs. 
L. Sterne & Company, Limited, of Glasgow, 
and is designed for carrying a single large 
wheel for grinding heavy work. This form 





ce 5) 


Fic. 8. -ToOoOL GRINDER FOR PATTERN MAKERS. 
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freedom ahout the 


which in the one shown is 


of machine allows the greatest 


yrinding wheel, 36 in. dia- 


meter by 4 in. The machine van also be supplied 
without the rest, ass} own, ind to accommodate 
wheels up to 6 in. thick. 

{ small single wheel bench grinder, taking emer; 
wheel from 9 in. by 1} in. to 12 im. by 2 in., and 


° ‘ 
suitable for all kinas of light grinding and pelishing. 


is shown in Fig, 2.) A machine of this type can easily 
be attached to a bench or other support, and, for 
small jobbing shops, brass-foundries, etc., is par- 
ticularly valuable. This machine is made by Messrs. 


B. R towland & Company, Limited, Reddish, 
and the one shown in Fig. 3, which is adapted 
for similar work, by Messrs. L. Sterne & Company 
Limited Kither of these heads can, of 
fixed on a stand fitted with the counter-shaft for 
driving. The position of the grinder in the shop 
will decide which of these two methods is better. In 


course, he 


ae FA PTT 


Fia, 9. 


the case of the stand the floor space occupied is prac- 
tically the same as the over-all measurements of the 
grinder head. 

Fig. 4 illustrates a very useful form of grinder 
manufactured by Messrs. B. R. Rowland & Company, 
Limited, of Reddish. These machines are suitable 
for any class of dry grinding, such as dressing cast- 
ings, grinding ends of iron and steel bars, etc., their 
chief feature being the small amount of floor space 
required. This type of machine is strong and sub- 
stantial, consisting of a massive cast-iron stand carry- 
ing a strong steel spindle fitted with an emery wheel 
mounted on safety dovetail plates. The bearings are 
extra long, of large diameter, and run in self-oiling 
ring-lubricating dust-proof bearings. A water-tight 


partition is arranged through the body, thus forming 
a receptacle for a small depth of water. which catches 
the dust of grinding, and very effectually reduces this 








nuisance. A cupboard may be arranged below the 
partition, the machine being fitted with a 
this purpose. This machine may also be arranged, ii 
desired, for an exhaust fan attachment similar to that 
shown in Figs 7. The ‘illustration shows the 


door for 


6 and 7. 
machine fitted with a wrought-iron adjustable safety 
guard, 

A heavier style of machine for grinding castings is 
that shown in Fig. 5. This carries a single wheel and 
is driven from a separate overhead countershaft. 

An interesting machine is that depicted in Fig. 6 
This double universal face wheel grinder is one of 
Me:srs. Rowland & Company's heavier designs, and is 
made in sizes suitable for carrying grinding whee's 
from 16 in. up to 36 in. diameter. These machines 
are of very heavy and massive construction, having 
extra long bearings of large diameter running in self- 
oiling ring-lubricating bearings. They are suitable 
especially tor heavy work with flat surfaces. The 


DOUBLE-WHEEL GRINDER, ELECTRICALLY DRIVEN. 


machine shown in the illustration is fitted with a com- 
plete dust-exhausting apparatus, the fan operating 
the exhaust being driven, as shown, from a pulley 
on the grinder spindle by means of a short belt. 

The single wheel spring grinder, shown in Fig. 7 
(Messrs. B. R. Rowland & Company, Limited) is also 
fitted with a self-contained dust-exhausting apparatus, 
driven in the same manner as the machine previously 
described. This machine consists of a strong cast-iron 
stand fitted with a steel spindle carrying a face 
grinding wheel. The spindle runs in self-oiling ring- 
lubricating bearings, the end thrust upon the grind- 
ing wheel being taken up by means of a tail-pin at 
the opposite end of the spindle. The side table is 
planed and fitted with an adjustable rest. The par- 
ticular machine illustrated is fitted with a special 
spring holder, mounted on a reciprocating slide rest 
fitted with cross feed. This arrangement has been 
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specially designed for grinding the ends of spiral 
springs. 

Since the pattern-maker also must be catered for 


in respect to grinding apparatus, we illustrate a 
machine specially designed for dealing with wood- 
workers’ toois. The ordinary stone or emery wheel 


serves for a good many of the pattern-makers’ tools, 
such as plane-irons, chisels, and all flat tools, but for 
the numerous gouges, moulding-irons, and shaped 
tools that are included in his kit something more is 
needed—that is, if accuracy in grinding and economy 
in time are any considerations. On the machine shown 
in Fig. 8, the four thinnest wheels on the left-hand 
side have rounded for moulding-irons, 
ete., the thickest wheel in centre has a square 


laces gouges, 


the 
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chisels, ete., and the wheel on 
the right-hand side of the machine is an emery hone 
ring. A centrifugal water pump is fitted, so that 
the temper of the tools is not injured by the grinding. 

For shops where electric power is available the 
system of driving shown in Fig. 9, is very applicable. 
This method may be applied to any of Messrs. Row- 
land & Company's standard universal grinders, one 
of which is depicted in the illustration. Any type of 
electric motor can be adopted that may best suit the 
requirements of the purchaser. For cases where 
grinding is required to be done away from the 
proximity of a line shaft, this machine is very desir- 
able, 


face for plane irons, 


(To be contin ued), 


Calculating the Average Price of Castings. 


By Dr. R. 
If there is any one thing on which the cost calculator 
can trip, it is averages. Some, for instance, if the 
lightest casting in the place costs one penny 
per pound to make, and the heaviest a 
tarthing, down the average cost of cast- 
ings of all weights as éd., entirely _ irre- 
spective of how many pounds or tons of each the 
foundry produces. Others, wishing to be more 
accurate, figure up as carefully as they can the cost 
of one piece of every separate weight, and average 
them. But here again they do not strike it 
for one piece of 150 pounds would run up the average 
of the whole output, which might be almost exclu- 


set 





Weight 

Moulders’ wages 
Core-makers’ ,, 
Cleaners’ oe 


Waste ... ese 








1 Moulders’ wages 
2 Core-makers’ 


3 Cleaners’ ” woe 
Melters’ as ‘per scale 
5 Helpers’ +» (35 per cent, for C lasses I. and um 


6 Iron as per scale : 

7 ‘Coke for melting, as ‘per scale .. 

8 Drying fuel (2 per cent. for Classes I. and IL.) 

9 Moulding and core sand (6 per cent. for C ly I. and IT.) 
10 Miscellaneous materials (19 per cent. for Classes I. and II.) 


Total 
General Expenses (25 per cent. 


Grimshaw. 


Materials and other wages are figured as a percentage 
of the moulders’ and core-makers’ wages, distributed, 
say, as follows :— 

Per cent. 


Wages (other than melters’) .. ‘ ion 
Fuel for drying moulds om . ¥ 
Moulding sand and core sand ; ins ini 
Various materials (flour, blacking, ete. wo © 
Total — ‘eh tz 
We now have some data from which to start a 
table which can embrace every weight of casting in 


the establishment. 


This table the author arranges as 
follows : — 


I II Ill. lV v 
ES ee: Sneed —_——_ —_'——_—_ 
kg. 800 125 30 6 1.5 
Marks. 
3 Per Per 
100 kg. 100 Kg. 





100 kg. 





100 kg. | 100 kg. 


1C0 kg. 


100 ke. 











Grand Total 


sively of lots of a hundred each of pieces under ten 


pounds. 
A better way—still, not perfect, and no exact way 
can really be devised—is first to work up a table 


showing the cost of the melted iron for each weight. 


This, by reason of the varying loss in sinking heads, 
drip, ete., may be for one weight of casting 5 per 
cent., but for another two hundred. The ruling of 


this table is in the Loewe establishment in Berlin : 


follows :— 


~ 


Ss 


(The writer has added the upper “per cent. of 
waste” line.) 
Per cent. Cost of Pig. Melters’ wages. Cote. 
of waste. Marks Marks Marks 
(shillings). (shillings). (shillings). 

0 8.50 _ . 
5 9.22 0.23 0.45 
10 9.49 0.24 46 
15 9.61 0.25 0.48 


As fast as these cards are filled in, 


they are arranged 
according to weight, 


so that from the various columns 


on a sheet having the same side items, but from 
twenty to fifty columns for castings of different 
weights filled in beforehand, progressively arranged, 


there will gradually result a table which will give a 


much greater approximation to accuracy than _ is 
usually attained. 
Cards like No. 1 can be filled out to suit various 


prices of iron, coke and wages; 
rises or falls materially, new cards No. 2 and new 
tablos No. 2 may be added, keeping the old ones to 
be nsed again in case of change to the old conditions. 

All the items need not be re-calculated; if there 
in melters’ wages, that will 
per cent., or 3.5 per cent. 


and if any one of these 


is a rise of 10 per cent, 
be 10 per cent. of 35 
increase in total wages. 








204 THE 


FOUNDRY TRADE JOURNAL. 


Notes on the Preparation of Phosphor-Bronze 
for Castings. 


By A. 


The introduction of phosphorus as an addition to 
the bronzes is of comparatively recent date, but 
phosphor-bronze has now become one of our most 


important industrial alloys, and has now taken the 
place of ordinary bronze for quite a number of pur- 
particularly where strength is a 
importance, 


poses, matter of 


Phosphorus, which is a soft, translucent, colour- 
less solid of a waxy consistency, is obtainable in the 
form of sticks about the size of a finger, which 
weigh about two ounces each. The specific gravity 
of the substance is 1.83, and the melting point 111 
deg. Fahr., at which temperature it will take fire 
of its own accord, if left exposed to the air. On 
this account it is somewhat dangerous to handle with 
the naked hand. It should be kept in water in 
sealed or stoppered bottles and is best removed with 
In order that it may be safely handled it can 
he treated so as to deposit on it a thin coating of 
copper. This is done by placing the sticks of phos- 
phorus in a dilute solution of sulphate of copper for 
about 30 minutes, This solution may be bept in a 


tongs. 





Fic. 1.—APPARATUS FOR MAKING 
PHOSPHOR-COPPER. 


removed 
in saw- 


being 


stone jar, and the phosphorus on 
rolled 


should be dried on blotting paper or 
dust, 

The addition of phosvhorus to bronze has a re- 
markable effect on its properties; the properties of 
phosphor-bronze, in fact, are so different to those of 
ordinary bronze that the two may be regarded as dif- 
ferent metals for practical purposes. The tensile 
strength is increased, the limit of elasticity is greatly 
and the power of resisting repeated stresses 
is l:rgely increased. The addition of phosphorus to 
the metal for casting purposes also increases its 
fluidity. The action of phosphorus on copper and 
bronze is also that of a deoxidiser; the oxygen of 
the oxides of the metals, intermixed in the mass of 
the molten alloy, is consumed by the phosphorus pre- 
sent, thereby reducing the oxides to the metallic 
state. The anhydrous phosphoric acid so formed, 
being eliminated from the molten metal mass, the 


raised, 


Napier. 


latter changes from a combination of metals inter- 
mixed with impurities, into an alloy of pure metals. 
The oxide of phosphorus thus formed passes into the 
slag, to be skimmed off. 

The phosphorus may be added to the metal in the 
free condition, but in that form, though it combines 
readily with both copper and tin, it does not give 
such a certain result as when added in the form 
of phosphor-copper or phosphor-tin. If added in the 
free condition a greater amount of phosphorus is 
likely to be lost in the process, and the final alloy is 
not so regular in its composition. 


Phosphor-Copper. 

This alloy is made by melting together phosphorus 
and copper, and is obtainable commercially with a 
phosphorus content of up to 16 per cent. It is a 
hard, brittle substance with a white metallic fracture, 
and under the microscope is shown to consist of two 
constituents. There are various methods of adding 
the phosphorus to the molten copper, one way being 
to place the phosphorus in a tube of fireclay or 
graphite attached te the end of an iron rod, the 
phosphorus being held in the tube by means of strips 
of tin or copper. On this tube being placed in the 
metal the phosphorus is absorbed. An iron holder 
with a tubular end can also be used; the phosphorus 
is placed in the tube and the holder is then gently 
tilted and lowered into the metal, where it is held 
until the phosphorus has heen absorbed. 

These methods involve the loss of a considerable 
amount of phosphorus, but this loss is largely avoided 
by the use of an apparatus described by Hiorns. This 
consists of a flanged crucible upon which is placed 
another of the form shown in Fig. 1, with a hole con- 
necting the two. The phosphorus is placed in the 
lower vessel and the molten metal poured into the 
upper one, from which it passes through the con- 
necting hole on to the phosphorus below. Any phos- 
phorus vapour which escapes combination with the 
metal tn the lower crucible is caught as it passes 
through the upper one. 

The direct methods of forming the alloy are most 
commonly used, but it may be prepared by reducing 
phosphates in the presence of copper. One method 
of doing this is as follows:—4 parts of super-phos- 
phate of lime, 2 parts granulated copper, and 1 part 
tinely pulverised charcoal are heated in a crucible at 
a moderate temperature, when the phosphor-copper 
with a phosphorus content of 14 per cent. collects at 
the bottom. Another method is to add phosphorus to 
a copper-suiphide solution and boil, adding phosphorus 
so long as copper-phosphide is precipitated. The pre- 
cipitate is then collected, carefully dried, melted, and 
cast into ingots. The substance should be quite 
black. 

In the direct method of making the alloy, when 
phosphorus is added to the copper, the colour rapidly 
changes until about 15 per cent. of phosphorus is 
present; at that point the colour is blue grey, and 
the metal very hard and brittle. From 10 to 15 per 
cent. is the usual amount of phosphorus contained in 
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commercial phosphor-copper. Phosphor-copper has 
the advantage of being suitable for use as a de- 
oxidiser in alloys containing no tin, such as yellow 
brass, etc. 


Phosphor-Tin. 


Phosphor-tin is made by melting tin separately and 
adding the phosphorus in a similar manner to the 
direct process of making phosphor-copper. Another 
method of making phosphor-tin, and one that involves 
less waste of phosphorus, is as follows :—Pure Straits 
tin is prepared in the form of sponge tin by pouring 
from a height of several feet into a tub supplied with 
running water, after which the tin is removed and 
thoroughly dried. The object of this is to break up 
the tin into a divided form, as distinct from the close 
ingot metal; to prepare it in the form of fine shavings 
serves equally well. The phosphorus sticks or cakes 
are prepared, shortly before using, by being coated 
with a copper deposit, in the same manner as de- 
scribed previously, and the requisite amount is placed 
in the bottom of a plumbago crucible. The dry sponge 
tin is then placed on top, charcoal is added, and the 
lid of the crucible tightly sealed with a mixture of 
loam and fireclay. On the crucible being heated 
slowly the phosphorus cuts the tin and combines with 
it, after which the metal is skimmed and poured into 
suitable moulds and set in running water. The moulds 
should preferably be of small size for convenience in 
melting again with the copper to form the mixture. 
A somewhat similar method employs spongy tin from 
a solution of tin chloride (SnCl2), in which a bar of 
zinc has been placed. The spongy tin is first collected 
and washed, three parts of stick phosphorus are 
placed in the bottom of the crucible and covered with 
100 parts of this yet moist tin sponge, and the whole 
pressed tightly. The crucible is then heated gently 
until the phosphorus flames are no longer observable. 
The resulting phosphor-tin which collects at the 
bottom is coarsely crystalline, and melts at 700 
degrees Fahr. Another method is to take three parts 
of phosphoric acid (anhydrous), six parts of tin, and 
one of carbon, and melt in a crucible. Commercial 
phosphor-tin, as usually ermployed in making phos- 
phor-alloys or in deoxidising copper alloys, generally 
contains from 10 to 15 per cent. of phosphorus. It is 
extremely brittle and crystalline, with a metallic 
lustre. Examination under the microscope shows two 
constituents—a ground mass of metallic tin through 
which are scattered crystals of a phosphide of tin in 
a plate-like formation. 


Preparation of Phosphor-Bronze. 


When preparing the phosphor-bronze mixture for 
casting, the copper should be melted first, under a 
good covering of charcoal. to prevent it oxidising, 
and the required quantity of tin, zinc, etc., then 
added. When this is completely melted sufficient 
phosphor-copper or phosphor-tin to intrceduce the re- 
quired amount of phosphorus should then be added, 
the whole then being stirred with a bar of graphite 
or of retort carbon, in order to insure the phosphorus 


being intimately mixed with all the copper in the - 


crucible. The scoria and charcoal should then be 
carefully skimmed off and the metal poured before a 
skin forms on the surface. In remelting ordinary 
phosphor-bronze the same precautions should be 
taken, and if the phosphorus content has been re- 
duced too much, as shown by a dull surface to the 
molten metal, a little phosphor-copper should be added 
to clear it. 

It must not be understood that the phosphor con- 
tent of the ultimate bronze will at all approximate to 





the amount contained in the phosphor-copper or phos- 
phor-tin introduced into the metal. Owing to the 
action of the phosphorus on the oxides, as previously 
explained, an indefinite amount is lost, both in the 
making of the phosphor-copper and in making the 
final mixture prior to casting. Some specifications 
stipulate the amounts of the copper or tin phosphide 
to be used, but en account of the feature just men- 
tioned this is not satisfactory if definite results are 
required in the final casting. 


It is often, indeed, the case that the final bronze 
contains no phosphorus, or only a trace, owing to it 
having been driven off in the accomplishment of its 
duties as a deoxidiser. For many purposes, however, 
a definite amount of phosphorus is stipulated. As an 
instance, the British Admiralty specification for phos- 
phor-bronze demand» the following :—Copper, 90 per 
cent.; tin, 9.7 per cent.; phosphorus, 0.3 per cent. 
This gives an alloy with a tensile strength of over 
38,000 Ibs. per square inch, and an elongation of 15 
per cent. in 6 in. For phosphor-bronze castings, to 
give an ultimate tensile strength of over 17 tons per 
square inch and an elongation on 2 in. of not less 
than 20 per cent., A. Philip (Institute of Metals) pro- 
poses the following specification: —Copper, 90 to 92 
per cent.; tin, 7.4 to 9.7 per cent.; phosphorus, 0.3 
to 0.6 per cent. This, it will be seen, is close to the 
British Admiralty specification. 


The percentage of phosphorus required for bearing 
metals is higher than for some other classes of work, 
and in the finished castings may range to over 1.0 
per cent., some typical mixtures being: Copper, 79 
per cent.; tin, 10 per cent.; phosphorus, 0.3 to 1.0 
per cent. The amount required for other castings 
varies considerably, from a trace up te 2 per cent. 
Mixtures commonly employed for valves, pumps, pro- 
pellers, steam and boiler fittings, etc., contain from 
3% to 10 per cent. of tin and from 0.5 to 0.7 per cent. 
of phosphorus, while for worm-wheels, cylinders, motor 
gearing, valves, pumps, etc., requiring a harder metal, 
suitable mixtures are obtained with from 10 to 12 per 
cent. of tin, and from 0.7 to 1.0 per cent. of phosphorus. 
For exceptionally hard wear the same amount of tin 
with the phosphorus increased up to 1.5 per cent. 
wives a very hard, but not brittle, alloy. Such mix- 
tures find employment for bearings, slide valves, and 
other parts subject to great wear. 


As regards the amounts of phosphor-copper or phos- 
phor-tin which are necessary to give specified amounts 
of phosphorus in the ultimate castings, it is very diffi- 
cult—in fact, almost impossible—to state this, as the 
additions will depend on the particular practice 
adopted. Some founders appear to lose a much greater 
percentage of the phosphorus introduced into the 
metal than is the case with others. The purity of 
the copper employed. also, as will be evident, must 
necessarily be very influential in determining the 
amount of phosphorus that is either driven off during 
the deoxidising process or retained as a constituent of 
the alloy. For genera! deoxidising purposes, how- 
ever, if 0.1 of the tin uxed in the bronze mixture be 
replaced by that amount of phosphor-tin, the alloy 
will be ‘materially improved. But for obtaining a 
definite phosphorus content in an alloy, it is best for 
the founder to personally determine the required addi- 
tions, which will be governed by the conditions under 
which the work is carried out. A little experience 


and experiment will soon give the desired informa- 
tion. In passing, it may be mentioned that the reason 
why so many phosphor-bronze castings are made in 
dry sand moulds, is that the metal, when poured hot, 
tends to eat into the face of the mould and so pro- 
duce rough castings. 
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Foundry Plant and Equipment. 


‘‘Empire’’ Rolling Metal Melting Furnace, Oil Fired. 


Messrs. William Mills, Ltd., Atlas Works, Grove 
Street, Smethwick, have installed two ‘‘ Empire” fur- 
naces by Messrs. Alldays & Onions, Ltd., of Small 


Heath, Birmingham. These have now been in opera- 
tion for some time to the satisfaction of the users, and 
as this type of furnace embodies several new features, 
a description will no doubt interest our readers. 

The body of the furnace is constructed of heavy steel 
plates, and the ends are formed with cast-iron plates. 
It is mounted upon cast-iron standards having split 











The 


burner. 


furnace is fitted with 


Alldays’ 


patent oil 
It is claimed that this is the only burner 
with which perfect combustion can be obtained: con 
sequently a maximum of heat is ensured from the oi! 


burned, the air 


inches W.G. 


pressure necessary varying from 5 
to 2 to 3 lbs. per square inch, accord- 
ing to the class of work and the size of the 
burner. Dry steam can also be used _ for 
atomising the oil, air being induced hy 
other means; but this method will not give so hot a 











THE “ EMPIRE” OIL-FIRED ROLLING METAL MELTING FURNACE ; 
BY Messrs, ALLDAYS & ONIONS, LIMIITED. 


bearings, thus allowing the furnace body to be picked 
up by a crane when desired and the metal poured 


direct into the moulds—a distinct advantage in many 
foundries. For emergency cases in the ironfoundry it 


is also very useful, as a charge of cast iron, up to say 
1,200 lbs., can be melted in a very short time—approxi- 
mately 80 to 90 minutes. It is claimed that this type 
of furnace is less expens've in operation than any 
other, there being no crucible required and the heat 
coming into direct contact with the metal. It is lined 
with best-quality fire-bricks, which when worn out are 
easily renewed. The furnace being fitted with a move- 
able plate fixed round the pouring hole, the pouring 
brick, which of course suffers the greatest wear, can be 
readily replaced without interfering with the rest of 
the lining. The importance of this special feature will 


be appreciated by those in charge of similar furnaces 
not so fitted. 





fire as air under pressure only; further, it would be 
advisable to use « steam separator near the burner to 
remove condensation. 

The proper proportion of air and oil is under com 
plete control, being adjustable at the nozzle; hence, 
when once adjusted, no alteration of pressure takes 
place as is the case when the adjustment is done by 
means of cocks on the main pipes leading to the fur- 
nace. A needle valve controls the oil and a cone valve 
the air supply; each is fitted with a locking ring, so 
that when several burners are in use on a furnace it is 
possible to lock the valve on each of them, thus en- 
suring the same amount of fuel passing through each 
burner. The needle valve is provided with a packing 
gland to prevent leaking of the oil. 

Practically any form of oil may be used in the fur- 
nace —creosote, crude oil, petroleum, etc. The oil con- 
sumption is approximately two gallons of oil to melt 








100 lbs. of brass, though the consumption is of course 
largely dependent upon the quality of the oil used and 
the manner in which the furnace is handled. The 
melting of turnings and borings would naturally take 
longer than ordinary scrap. It is claimed that any 
mixture may be melted without fear of contamination, 
as the furnace is easily cleaned. When the furnace is 
required for melting aluminium only, a thinner lining 
may be employed, thus giving a much larger capacity 
to the furnace. For example, the No. 3 size for 
general purposes would have a melting capacity for 


THE FOUNDRY TRADE JOURNAL. 





207 


aluminium of about 150 Ibs., but if designed for melt- 
ing that metal only the capacity would be increased 
to 300 Ibs. 

The furnace is built in four sizes, with melting 
capacities varying from 100 lbs. of brass or 90 lbs. of 
cast iron in the smallest size, up to 1,420 Ibs. of brass 
or 1,200 lbs. of cast iron in the largest size. The 
approximate time per melt is in the first instance 30 
minutes, and in the last-named from 80 to 90 minutes. 
The required floor space is 54 inches by 44 inches and 
83 inches by 60 inches, respectively. 


Positive Pressure Blowers. 


The design and construction of the positive pres- 
blower illustrated is a 
most 


sure from 


radical denarture 
The blower has but one 
impeller, and this feature overcomes a common trouble 


with two-impeller blowers, that is, the 


the form of blowers. 


transmission 
of power through the gears connecting the rotating 


which causes the 


parts gears to wear and the im- 
pellers to strike each other on account of the 
backlash.’’ It also overcomes the friction, wear. 


the head A has completed its cycle and expelled the 
air in recess C into the discharge rort, while head B 
continues to drive the air from space F to the dis- 
charge port, and also to increase the space H with 
its rear side. In Fig 3 the head A has left the 
idler recess C and is beginning with its forward side, 
the compression of a fresh charge of air in space H, 
head B at the same time continuing to drive the air 
in space F into the discharge port with its forward 


side. Continuing the movement, head A _ will soon 








Fic. 1. 


Fic." 2. 


weight and pulsation common to the “vane” or 
“paddle wheel” type of blowers which employ the 
use of sliding and rubbing parts for the work of com- 
pression. 

There are two rotors, one, the impeller, having two 
projections or heads, the other, the idler, having 
three recesses into which the impeller heads mesh. 
The rotors fit respectively in the twin parallel bores 
of the cylinder or case. The inlet port is to the right, 
the discharge port to the left. The cylinder heads 
contain the bearings and are secured at either end 
of the cylinder. Gearing controls the rotors so that 


the impeller makes three revolutions while the idler 
makes two, the heads on the impeller meshing with 


the recesses in the idler to prevent the escape of air 
to the inlet, 

The operation of the blower is illustrated in Figs. 1 
to 3. Starting with Fig. 1, the impeller head A, 
moving in the direction indicated by the arrows, has 
begun the expulsion of air from the idler recess C, 
while head B is driving the air contained in the 
space F into the discharge port with its forward side, 
and filling the space H with its rear side. In Fig. 2 





Fic. 

















3. Fic. 


reach the position shown in Fig. 1, having made a 
complete revolution whith, rapidly alternating with 
head B, produces a constant flow of air from the dis- 
charge port, free from pulsation. 

The greatest advantage lies in the fact that the 
gearing between the two rotors is not called upon to 
transmit any appreciable power. It is evident from 
the diagrams that the idler performs no work in the 
compression of the air, and hence consumes no power 
other than that necessary to rotate it uvon its bear- 


ings and keep it in unison with the impeller. Both 
sides of the recesses in the idler are of exactly 


similar area, so no air pressure, however great, would 
tend to interfere with the rotation of the idler as the 
pressure would always be balanced. There is no in- 
ternal contact and consequently no friction or wear 
between. the rotors or between the rotors and the 


cylinder, all of which are separated by a slight clear 
ance; and as only one rotor, the impeller, is used in 
the compression of the air this relationship is safely 
maintained, : 

The makers of this blower are the W. S. Rockwell 
Company, New York. 
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Coke for Foundry Purposes.: 


All coke is made by heating coal until the volatile 
matters are expeiied. The volatile matters consist 
of substances preduced mainly by the decomposition 
of the coal by heat, and containing the gaseous 
elements, hydrogen and oxygen, in combination with 
carbon and with each other. Some of these vapor 
ised compounds are condensed when the gases are 
cooled, and constitute the tar which is recovered, 
Others remain as gases, and when suitably purified 
constitute ordinary coal gas. The residue left is 
coke. 


Products of Coking. 
(1) Coke, consisting of the fixed carbon, i.¢., 
not removed in the volatile 


carbon 
matters, and the in- 


organic matter (ash) of the coal. Only a very small 
portion of the gaseous elements remains. 

(2) Tar, consisting of various liquid and _ solid 
hydrocarbons and other substances which the fluid 
substances retain in solution, together with free 


carbon, 

(3) Gas, consisting of hydrogen and hydrocarbons 
of a non-condensible character. Of these marsh 
gas and olefiant gas are the principal. 

The character of the coke and the composition of 
the volatile matters depend on the nature of the 
coal, and the manner, rapidity, and intensity of heat- 
ing. In all cases, save for gas making. the coking 
is carried on by burning the whole or a portion of 
the volatile matters to supply the heat necessary. 
Only caking coals produce satisfactory ccke, and the 
method of heating is determined by the process by 
which the coke is made. 


Foundry Coke. 

Coke for foundry purposes should be (1) strong and 
hard ; (2) dense; (3) should have geod cell structure ; 
(4) be as free as possible from ash; (5) should contain 
little sulphur, (6) should be uniform in texture. 

Hardness and Strength.—This is necessary to resist 
disintegration in transit and crushing by the weight 
of the charge, to avoid the blowing away of coke 
and the production of small particles which by ad- 
mixture with the slags produce pastiness or infusi- 
bility, and may shorten the length of the blow by 
eventually choking the furnace, causing the charge 
to “hang.’’ Breaking of the coke into small pieces 
owing to weakness also increases the amount of sur- 
face over which burning is going on; and the fuel 
may burn to waste if the heat cannot be utilised as 
fast as produced. 

Density.—This may refer to the carbonaceous mat- 
ter and also to the coke as a whole. The density 
of the carbonaceous matter determines the ease with 
which the coke ignites and the freedom with which 


it burns. Soft forms of carbon ignite and burn 
readily; denser forms like graphite only with diffi- 
culty. The denser and more graphitic the coke, 


the less readily it ignites and burns. It will con- 
sequently determine the strength of blast that can 
be employed. Softer coke loses strength at high 
temperatures when burning and is more liable to 
crush and interfere with the working of the furnace. 
The denser the carbon the higher the blast pressure 
that can be employed. Soft coke is not suitable for 
high pressure blast. On the other hand, the densest 
carbon is not suitable for a soft blast, as under those 








© * Paper read before the Lancashire Branch of the en 
Foundrymen’s Association by Mr. E. L. Rhead, F.L.C.,, 


freedom. 


sufficient 
the products of 


conditions it does not burn with 
fhe surface is not scavenged of 
combustion. Hence in this respect the coke used 
must be suitable for the blast pressure and volume. 
Density of the mass determines the concentration of 
heat possible. 

Furnace operations are dependent on the heat 
generated in two ways:—-(1) To attain a certain 
necessary Lemperaiure; (2) to provide the heat uti- 
lised in melting the metal and slag and that lost 
by radiation and in the esc aping gases. 

In every case a certain minimum quantity of heat 
is required for these purposes, and this is provided 
by the coke burnt, which depends upon the amount 
of air blown in. The efficiency with which the heat 
is utilised, that is, the minimum fuel required to do 
a certain amount of work, depends largely on the 
concentration of the heat. The narrower the space 
the less are the losses arising from radiation 
and in the gases passing from the furnace, as the 
latter are more effectively cooled by contact with the 
cold material in the upper part of the cupola. 

It must be also remembered that the heat is 
more directly applied to melting purposes. The sub- 
stances in the furnace become heated by—(1) con- 
tact with hot solids; (2) contact with hot gases; (‘) 
absorption of radiant heat from the incandescent 
coke to which they are exposed. 

Increased temperature arising from concentration 
of heat helps in all cases, and thus increases effici- 
ency. There is a certain quantity of heat necessary 
to heat and melt the iron at the lowest temperature 
at which it can become fluid. <A larger amount raises 
ihe temperature of the metal and slag and increases 
their fluidity. It follows that the same amount of 
fuel burnt with greater concentration will produce 
more fluid and hotter metal. 

The density of the coke affects this as follows: 
If two samples of the same weight, one of which is 
denser than the other, burn at the same rate, the 
quantity of heat developed in a given time will be 
the same, but will, in the case of the denser fuel, 
he concentrated on a smaller surface exposed. It is 
thus that the densest coke yields the highest local 
temperature by providing sufficient material to uti- 
lise ithe whole of the air blown in as blast, in a 
smaller compass. With a less dense coke the burn- 
ing, and thus the heat developed, is more diffused, 
the melting oo, rises further above the tuyeres, 
and the local heat is less intense. More coke will be 
necessary to Be abe iron as hot as is produced by 
the denser coke, and the output of the furnace will 
be diminished. It is quite possible to have coke too 
dense to burn freely with a light blast and to have 
cool metal with an accumulation of unburnt coke 
in the furnace with the prolongation of periods of 
waiting for metal. Where few tuyeres are used and 
the coke is very dense, it is an advantage to have 
the tuyeres set more or less tangentially so as to 
detain the air in the combustion zone for a slightly 
longer period by retarding the ease with which it 
rises in the cupola. 

Soft coke burns freely but gives little concentra- 
tration of heat, and will tend to produce “ dull”’ 
metal at a lower temperature. Dense coke gives hot 
metal and rapid melting. The density is largely de- 
pendent on the method of manufacture. It depends 
on the mount of fixed carbon left by a given weight 
or volume of coal. That process which leaves the 








greatest weight, if unaccompanied by swelling of the 
mass, will give the densest coke. ~ ; 

(cli Structure.—If the surface of the coke were 
quite smovth the burning would be confined to the 
surface of the pieces of coke. The cellular structure 
increases the surface to which the air has access, 
thus increasing the rapidity of combustion in a mass 
of given size, so that coke consisting of denser carbon 
but with a good cell structure wouid permit of rapid 
combustion. The density of the carbon would not 
interfere with the freedom of burning and the rapid 
development of heat. The structure determines the 
distance to which the air at given pressure can pene- 
trate and cause combustion of the coke. The pits de- 
tain the products of combustion and ensure better 
abstraction of heat from them, resulting in more 
rapid heating up of the coke and tending to localise 
the heat in the melting zone. The structure also 
influences the best volume and pressure of blast. The 
greatest localisation is obtained when the pressure of 
air is just sufficient to sweep away the greatest 
amount of products of combustion that can be pro- 
duced in a given time. 

Cell structure is chiefly affected by the nature of 
the coal, the condition in which it is introduced 
into the oven, uniform heating, the temperature of 
coking, aud the rapidity with which it is attained. 
With coais that become very soft when heated better 
results are attained by gradual 
heat to avoid allow escape ol the 
volatiles. 

Uniformity.—Coke burns 
air has most easy access 


more accession of 


swelling and 
most rapidly when the 
lia piece of coke burns 
more rapidly in one piace than in another there is 
a tendency to burn into pieces. Very irregular coke 
will give a multitude of small pieces which prove as 
troublesome as crushed coke. This is one reason 
why coke that appears strong and satisfactory in the 
cold behaves so unsatisfactorily on burning. The 
soft open places to which the air has access burn out 
and the mass goes to pieces. It will not stand a 
strong blast. 

For the same reason the crushing strength in the 
cold may be misleading. An open and irregular 
coke consisting of high density graphitic carbon may 
resist pressure to an extent equal to the resistance 
of a closer coke made up of carbon of lower density. 
On burning at low temperatures or under natural 
draft without pressure from heavy materials——as 
in a wind furnace—it may burn rapidly and develop 
a high temperature and prove equally or more satis- 
factory, the greater ease with which the air finds 
access to the coke being a distinct advantage. The 
denser coke, though of somewhat less dense material, 
would under blast behave more satisfactorily. 

Cracks and fissures existing in the coke form chan- 
nels and admit the air when burning. Often these 
cracks are coated on the sides with deposited 
graphite. Immediately behind this the coke is soft 
and black. The crack forms a main channel by 
which the volatiles escape from the coal. This ap- 
pearance is more often met with in by-product coke 
than in beehive coke. The soft black portions burn 
much more readily than the hard face. 

It is extremely difficult to adjust the blast to suit 
coke that is not uniform. The consumption wil! be 
increased and the metal will not be as hot as with 
uniform harder coke. It not infrequently leads to 
scaffolding and harging of the furnace, especially 
with an excess of blast. The soft portions may burn 
away higher up the furnace or too rapidly. In the 


one case the metal has not become sufficiently hot to 
be melted by the heat generated, in the other it has 
not time to absorb. the heat unless excessive fuel be 
As a consequence the fuel left in the melting 


used. 
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zone is insufficient, the heat is not properly distri- 
buted through the charge, the gases carrying and 
distributing the heat find their way through the 
easiest passages, and the regular melting down is 
interfered with. 

In the manuiacuure of coal slack is used. 
This is often ground to powder before coking to make 
the coke more uniform in texture. 

Freedom from Ash.—-Ash in coke makes it poorer 
by taking the place of conbustible matter, and re- 
quires tluxing, for which limestone or other flux must 
be used. More ash in the coke means a greater 
amount of slag, to melt which more coke must be 
burnt to furmish the heat necessary for that pur- 
pose. All these occupy space in the furnace and re- 
duce the output. In addition the tendency of the 
charge to hang is increased, also the wear and tear 
on the lining, and there is greater tendency to pro- 
duce “dirty ” metal and limit the length of run. 

The ash is produced trom the earthy or other in- 
organic matters contained in the coal 
greatly in amount. They consist of iron pyrites, 
earthy and stony matters occurring as “dirt part- 
ings “’ in the coal and pieces of the shale and other 
rocks in which the coal Iron pyrites is 
disulphide of iron, and is very heavy. It contains 
54 per cent. of sulphur. Half the sulphur it con- 
tains is expelled when the coal is coked. The stony 
matters are very much of the nature of clay, but 
carbonate of lime and other substances are often pre- 
sent. These are much heavier than pure coal. The 
composition of the ash varies as follows: 


} 
coke 


These vary 


occurs. 


Approximate Analysis of Ash. 


per cent. 


Silica... sa 30 to 60 
Alumina and Ferric Oxide 33 ,, 55 
Lime be 5, 10 
Magnesia ' . a = 
Sulphurie Acid oe ce 
Phosphoric 5 ,, 75 
Potash and Soda 2 4 


Much of the foreign matter can be separated by 
washing the coal before coking. This is now 
often done. Since the coke produced is only equal 
to 60 to 75 per cent. of the coal coked, and none of 
the ash is removed in coking the coke produces a 
larger percentage of ash than the coal. Thus a coal 
yielding 10 per cent. of ash and only yielding 60 per 
cent. of its weight of coke would produce coke con- 
taining 16 per cent. of ash. If it yielded 75 per 
cent. of coke the ash in it would only be 1°.2 per 
cent. It is on this account that the percentage of 
ash in by product coke (always greater in amount 
than when beehive ovens are used) is less than the 
ash in beehive coke made from the same coal. 

Sulphur.—Coke giving a red ash is more likely 
to contain a larger amount of sulphur. The red 
colour is due to oxide of iron (ferric oxide) produced 
by burning off the sulphur from sulphide of iron and 
converting the iron into oxide. Coke giving a whiter 
ash is morely likely to contain little sulphur, although 
in coke giving a white ash that element might occur 
as sulphate of lime or alumina. Sulphur is too often 
made the scapegoat for every irregularity occurring 
in castings, and much of the blame is thrown on 
the coke. Although the defects are often due to other 
causes, it is important that the coke should be as 
free as possible from sulphur to prevent contamina- 
tion of the iron. If iron during melting comes in 
contact with iron sulphide it will in most cases dis- 
solve and take it up. Other sulphides present in the 
ash may be decomposed and the sulphur taken up by 
the iron. Such an introduction is very injurious, 
and under the conditions of working of an ordinary 
cupola is very difficult to prevent. The only perfect 
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safeguard is to use coke as free as possible from 
sulphur in any form. The conditions favouring the 
passage of the sulphur present in the coke imte the 
slag is to produce an easily fused slag that will run 
freely. Sufficient lime must be used to effect this. 
The use of fluor-spar (Bohemian flux) also assists in 
producing fluidity, and in the rémeval of sulphur to 
the slag. It presents the lime in a suitable form to 
attack sulphide of iron. ‘Thick viscous slags of a 
cindery nature from whatever cause favour the pas- 
sage of sulphur into the metal. 

A high melting temperature ensures’ greater 
fluidity of slag, and better and quicker separation 
from the metal, and thus reduces the amount of 
sulphur taken up. Hence better coke, richer in 
carbon, even though as much sulphur may be pre- 
sent as in an inferior kind, will do less harm to the 
metal. For the same reason increased temperature 
resulting from the use of a larger coke charge favours 
the exclusion of sulphur, and phosphoric pig-irons of 
lower melting point and greater fluidity are less 
affected than those with higher melting points. Simi- 
larly, more sluggishly working of the furnace from 
any cause will tend to the introduction of more sul- 
phur. Irons with high silicon and manganese con- 
tents are less affected than those containing a smaller 
amount. 

It will thus be seen that high carbon coke with 
little ash and low sulphur with suitable physical 
characters to enable rapid and complete burning in 
the smaller space will ensure the best results from 
the cupola in the rapid melting of clean, hot metal 
with the least possible fue! consumption. 

In conclusion, attention should be drawn to the 
desirability of keeping coke under cover so protected 
that it shall be kept dry. Water introduced into 
the cupola in this way causes a waste of heat. If 
the cupola is correctly designed, and the air supply 
is properly managed and distributed the coke cannot 
be too dry. 


The National Physical Laboratory. 


The annual report of the National Physical Labora- 
tory for the past year has been issued, and contains 
an exhaustive account of the work carried out during 
1909, and the work proposed for the current year. 
In the Department of Metallurgy and Metallurgical 
Chemistry the earlier part of last year was occupied 
by the completion of the ‘‘ Ninth Report to the Alloys 
Research Committee on the Properties of Some Alloys 
of Copper, Aluminium and Manganese,” by Dr. Rosen- 
hain and Mr. Lantsberry, particulars of which we 
published in our issue of February last. The work 
of the eutectics research has been directed principally 
to the elucidation of the manner in which eutectic 
alloys uudergo solidification. The work of the re- 
search on temperature density curves has been con- 
tinued, but no finai results have yet been obtained. 
The fact that the results referred to in the previous 
report were vitiated by the formation of internal 
cavities in the metal has been verified, and systematic 
experiments have been made with vessels of various 
shapes in order to ascertain the form of containing 
vessel in which there is least tendency to the forma- 
tion of such “ blow hole.” The systematic study of 
the modes of fracture of steel has been commenced by 
an examination of the various types of fracture of a 
series of steels previously used by Dr. Stanton and 
Mr. Bairstow for experiments on impact testing. 
Metallurgical test work, consisting principally of the 
investigation of engineering breakages or other 


failures has again shown a gratifying increase, and a 





considerable number of 


interesting and 
cases of this kind have been investigated. 
During the current year it is proposed to continue 
the work outlined in the scheme of work contained in 
the report for 1908 and to carry on the various re- 


important 


searches in progress in the department. These in- 
clude principally : —Alloys research for the Alloys Re- 
search Committee, eutectics research, temperature- 
density curves, systematic study of the modes of 
fracture of steel, and the effects of strain on metals 
at high temperatures. 


Publications Received. 


Registration of Firms Bill. 


By Walter Bean. London: 
Aldersgate Street, E.C. 

This is a pamphlet of 82 pages, containing a lec- 
ture delivered to the members of the City of 
London Tradesmen’s Club, on Lady Day, 1909, by 
Walter Bean, the text of Lord Brassey’s Bill, Press 
comments and correspondence, and various essays, 
etc. The author of the lecture deplores the apathy 
of tradesmen generally to the Bill, which stipulates 
among other things that (a) every firm carrying on 
business at any place in the United Kingdom under 


Walter Bean, 174, 


a trade name which does not consist of the full 
names of all the partners without any addition, 
(b) every person carrying on business under any 


trade name consisting of or containing any name 
or addition other than the full name of that person, 
shall register the name under which the business is 
carried on. Registration, it is stipulated, shall be 
effected by notifying the following particulars : 
(a) the trade name; (b) the general nature of the 
business; (c) the place or places of the business; 
(d) the full name, usual residence, and other occu- 
pation (if any) of the person or persons carrying 
on, or intending to carry on, the business; (¢) if 
the business is commenced, or any new place of 
business is established, the date of the commence- 
ment of the business or establishment of the place 
of business; where a firm or person carries on busi- 
ness under two or more trade names, each of those 
trade names must be registered; where a firm car- 
ries on business in the United Kingdom and also 
abroad, the name of any foreign partner must be 
included in the statement, whether he is a British 
subject or not. There is no doubt that the pro- 
visions of the Bill are of importance to traders 
generally, for the registration of firms has been 
strongly advocated by Chambers of Commerce for 


some time. But until the matter receives more 
genera] and enthusiastic support it is difficult to 
get the Bill through Parliament. Since its intro- 


duction originally by the late Sir John Barran, 
M.P., it has been brought in annually down to the 
time of the late baronet’s death, and has been con- 
tinually rejected. But there is still an influential 
backing to the proposal contained therein, and when 
public interest has been more fully aroused to the 
importance of the subject. it will probably receive 
more effective consideration. 


Catalogues. 


Auttpays & Ontons Pneumatic Encrnggrtnc Com- 
paNy, Linirep, Birmingham.—Pamphlets and sheet 
catalogues relating to “duplex’’ blowing fans, ovens 
and forge furnaces, forging hammers, etc. 
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i " 28,260. (1908). Process and Means for Casting Steel 
Inventions Ingots..-_N. Kostileff, Nicchine-Salilinekij’ Seed, Govern- 
=———_ ment of Perm, Russia. Fig. 1 is a_ vertical 
Applications for Patents. longitudinal section of an ingot mould _ con- 
eee taining a_ steel ingot cast in the ordinary 
pal nad way, showing an injurious cavity. Fig. 2 is a 
An asterisk indicates that a complete specification accom- 


panies ths application. When inventions are communicated 
the names of the communicators are in brackets. 


4,277.*Machine for making moulding beams for cast 
chains. A. Schurhoff, 22, Gray's Inn Road, 
London. 

5,266.*Electrical induction furnaces. 
gelguszsthalfabrik, Austria.) 

5,267.*Smelting-furnaces. (Poldihiitte Tiegelguszstahl- 
fabrik, Austria.) 

5,709.*Crucible furnaces. R. 


(Poldihiitte Tie- 


Eickworth. 


5,879 Furnaces for annealing metal. H. E. Harris 
and M. Briscoe. 

6,035.*Charging electric resistance furnaces. A. Peters 
son. 

6,036. Furnaces for metallurgical purposes. (Rudolph 
Oswald Ahlers, Portugal.) 

6,157. Machines for testing the cutting power of files. 


W. Ripper, 15, St. James Row, Sheffield. 


Abstracts of British Patent Specifications recently 
accepted. 

20,202 (1901). Furnace for the Melting of Metals. 
FE. Bosshardt, 4, Eifel Platz, Cologne, Germany.—This 
invention relates to improvements in connection with 
furnaces for melting wrought iron or other metal ingots 
which are placed in crucibles and carried within the 
furnace in which live fuel is employed, and in which 
a blast of air is used for inducing the necessary current. 
The invention consists in introducing the air blast into 
a chamber formed by the hollow walls of the ash pit 
beneath the furnace grate, and causing it to traverse the 
same before entering the ash pit on its way to the 





Bosshardt’s Furnace for Melting Metals. 


furnace, thus effecting a pre-heating of the air by means 
of heat which would otherwise be lost, the inlets for 
the pre-heated air being so arranged as to uniformly 
distribute the air below the grate. The pre-heating 
chambers are provided with intermediate walls, whereby 
a more efficient pre-heating may be effected, and loss of 
heat by radiation or conduction from the furnace walls 
is prevented by providing the same with an insulating 
layer of non-conducting material between the fire-brick 
lining and sheet metal exterior. Fig. 1 is a sectional 
elevation of a furnace adapted for the melting of 
wrought iron and capable of dealing with a considerable 
number of crucibles; Fig. 2 shows in sectional eleva- 
tion a simpler form of furnace. 


similar view, showing a clay top, in which the exten- 
sion of the cavity from the waste head into the ingot 
proper is very apparent. The present invention pro- 
vides an improved construction of the ingot mould so 
far as it relates to the junction of the mould with the 
clay top. The contacting surfaces of the ingot mould 
and the clay top, instead of being horizontal as hitherto, 
are arranged at an angle, in fact, almost vertical: 
that is to say, the lower part of the clay top is bevelled 
to a more or less sharp angle, and the edges of the 
aperture in the top of the ingot mould are bevelled to 
correspond so that the clay top will fit tight therein in 
such a manner that the lower edge of the clay top will 
project more or less inside the ingot mould, and thus 
come in contact with the molten metal contained in the 
latter. Fig. 3 illustrates a cylindrical ingot mould 
having a clay top fitted in it; Fig. 4 illustrates the 
combination of a cylindrical clay top with an ingot 
mould of rectangular shape. As shown in the figure, 


the ingot mould is contracted at the top to form a 


an. © 
j 











Process and Means for Casting Steel 
Ingots. 


conical aperture to receive the clay top, which is fitted 
therein tightly, with its lower edge contacting the inner 
edges. The clay tops may be used cold, or they may 
be heated before use. When the clay top is to be used 
cold, a ring is preferably slipped over the clay top 
(Fig. 4), and wedged tight thereon. This ring is in- 
tended to prevent the clay top from bursting when it 
is filled with molten metal. The molten metal filling 
the ingot mould and the clay top up to near the upper 
edge of the latter, in cooling, shrinks at first uniformly 
almost without adhering to the sides of the clay top 
(Fig. 5). Then a crust forms at the sides with cavities 
in the centre of the clay top (Fig. 6). Sometimes a 
crust forms on the top, which may be broken to en- 
able the settling of the metal to be observed. When 
the level of the steel, which has now become viscous, 
has sunk to the lower edge of the clay top, the clay 
top is removed from the mould, leaving some still fluid 
metal on the top of the ingot. The top of the ingot 
is then ithmediately drenched with cold water for the 
purpose of causing a crust to form on the top of the 
ingot. The formation of the crust may also be pro- 
moted by pouring cold water into the clay top before 
the removal of the latter from the ingot. This feature 
is of great importance, and by this means the ingot 
remaining in the mould has a flat upper surface (Fig. 7). 
After the metal has been poured into the first set of 
previously heated ingot moulds, the residual slag is 
poured into inner cast-iron receptacles inserted in the 
clay tops, and also into outer cast-iron receptacles 
formed by the outer jackets of the clay tops (Fig. 8) of 
the second set of ingot moulds. 








3,609 (1909). 


Change-over Device for the Gas and Air 
Flues of 


Siemens-Martin or other Regenerative 
Furnaces. Gustav von Bechen, Josefstrasse, No. 6, 
Kalk, near Cologne, Germany.—The device is of the 
well-known type comprising a cylindrical casing pro- 
vided with four unions, and with a change-over valve 
revoluble about the axis of the cylinder. The inven- 
tion consists in the change-over valve being in the 
form of a hollow body or valve proper, provided with 
hollow end discs, the edges of which fit tightly against 
the internal surface of the cylindrical casing, and 
through which dises and body cooling water can be 
passed for the purpose of preventing the valve from 





Change-over Device for the Gas and Au 


Flues of Siemens-Martin or other 
Regenerative Furnaces. 
sticking fast through becoming too hot. The longi- 


tudinal faces of the hollow body which make contact 
with the internal surface of the cylindrical casing are 
of a width greater than that of the openings into the 
casing of the gas inlet port and the port leading to the 
smoke flue, so that during the reversing operation gas 
cannot escape directly to the chimney through the 
valve casing. Figure 1 is a transverse cross-section of 
the device on the line A—A of Figure 2; Figure 2 is 
a longitudinal section, the left half being on the line 
B—B of Figure 1, and the right half being on the 
line C—C of Figure 1; and Figure 3 is a diagram- 
matic transverse section similar to that shown in 
Figure 1, the valve however being represented in an- 
other position. 


23.958 (1908). Process of Cementation of Iron, Soft 
Steel, Cast Steel, ete. E. Jouard, 149, Boulevard 
Victor Hugo, St. Ouen, France.—The main feature of 


the invention is a cementation in proportion to any 
degree or hardening which it is desired to obtain. This 
result is obtained by means of a mixture the compo- 


sition of which is as follows :—Ferrocyanide of potas- 
sium, 25 parts; bichromate of potaesium, 10 parte; 
ammonium-chlorate, 5 parts; chimney-soot, 30 parts: 


horn-powder, 30 parts. The whole mixture must be 
pulverised to a very high degree. The pieces to be 
hardened are put into a casing of known construction 
and bedded into a suitable quantity of powder of the 
hefore-mentioned composition so as to ensure the desired 
degree of hardening being attained. A constant tem- 
perature of about 850 degrees C. must be kept on 
during the process of cementation. By way of example, 
a file is surrounded with the powder so as to have a layer 
of about 5 m.m. thickness in any casing as ordinarily 
used for such purposes, and is then heated for one hour 
at’ the aforesaid temperature. A very hard skin of 
about one m.m. thickness will thus be produced which 
can be further increased by about 1 m.m. thickness for 
every hour of heating until finally the entire body has 
been transformed into hard eteel. 
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Trade Talk. 


Tue capital of James Cartland & Sons, Limited, brass- 
founders, of Birmingham, has been reduced from 
£200,000 to £169,700. 

Messrs. Woop, Stannarp & Henpra have acquired 
the business of Messrs. H. Baldwin & Company, iron 
and brassfounders, Burnham, Bucks. 

Messrs. Tuomas SHanxs & Company are making 
further extensions to their pattern shop, in the block 
of buildings which were only erected last year. 

Wa. Bearpmore & Company, Limitrep, have decided 
upon the extension of their naval construction works at 
Dalmuir, so as to include gun mounting on a large 
scale. 

Messrs. W. H. Satmon and J. 
Northfleet, Kent, trading 
Salmon Anti-Friction 
partnership. 

Messrs. 8S. W. CLovenu and 8S. Hardwick, gas, oil, and 
general engineers, Windhill, Yorks., trading under the 
style of S. W. Clough & Company, have dissolved 
partnership. 

Messrs. J. C. Buspy and A. E. Elmes, Baron Street, 
Pentonville, London, N., engineers, who traded under 
the style of E. Busby & Company, notify a dissolution 
of partnership. 


SALMON, engineers, 
under the style of The 
Metal Company, have dissolved 


Aw accident to the flywheel, resulting in the death 
of one man and injury to several others, occurred re- 
cently at the foundry of Ruston, Proctor & Company, 
Limited, Lincoln. 

A piIssoLuTion of partnership is notified in conneetion 
with Messrs. J. F. Charleton and M. Allen, ironfounders, 
South Shields, who traded under the style of Charleton, 
Allen & Company. 

Tue shareholders of the New Lowca Engineering 
Company, Limited, have decided to wind the company 
up voluntarily, with Mr. R. F. Miller, of Barrow-in- 
Furness, as liquidator. 

THe business of Thomas Noakes & Sons, Limited, 
engineers and boiler fittings manufacturers, Osborn 
Place, Whitechapel, London, E., is being offered for 
sale by tender until April 4. 

Proressor S. M. Drxown lectured last month at the 
Municipal Technical School, Birmingham, to the mem- 
bers of the Birmingham Metallurgical Society on 

Mechanical Tests for Steel.” 

Messrs. 8. Peace & Sons, Wellmeadow Steel Works, 
Sheffield, have acquired the business of Messrs. F. L. 
Hansell & Company, steel manufacturers, etc., Hansell 
Canal Works, Eyre Lane, Sheffield. 

Messrs. Parsons & Company, Foxoak Tube and 
Engineering Works, Cradley Heath, have acquired the 
business lately carried on by the Atlas Tube and Fittings 
Company, Limited, Cradley Heath 


WE are officially informed that the rumour that John 
Lysaght, Limited, of the Oak Iron Works, Newport, 
Mon., purpose erecting large works at Woolastone, 
Forest of Dean, is entirely without foundation. 


A pisso.tuTion of partnership has been notified in 
connection with Messrs. W. L. Clouston and A. Clouston, 
engineers, etc., North Shields, Northumberland, who 
traded under the style of John Thomas Clouston. 


Tue BirmincHam Metat anp Munitions Company, 
Limirep, Adderley Park Rolling Mills, Birmingham, 
have opened London offices at Kingsway House, Kings- 
way, W.C., which will be in charge of Mr. C. G. 
Clarke. 

Tue shareholders of the Eclipse Tool Company, 
Limited, Linwood, near Paisley, have decided to wind 
up the company voluntarily. Mr. W. McLaren Steven- 
son, 37, High Street, Johnstone, has been appointed 
liquidator. 

Tue works at Wishaw, belonging to the Inshaw 
Seamless Iron and Steel Tubes, Limited, now in liqui- 
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dation, have been taken over by the Coltness Iron Com- 
pany, Limited, who expect to make a fresh start in 
the course of a few months. 

Cocurane & Company, Limitrep, Ormesby Iron 
Works, Middlesbrough, have taken an order for the 
Glasgow Corporation Water Works Department for 
rather over 5,000 tons of 36-in. diameter socket and 
spigot pipes, valued at approximately £30,000. 

Ar a recent meeting of the members of the South 
Staffordshire Iron and Steel Institute, held at Dudley, 
Mr. F. J. Cook, president of the British Foundrymen’s 
Association, read a paper on “ The Physical Propet 
ties of Cast-iron.”’ Mr. J. W. Roberts presided. 


Tue firm of James Henry & Company, brassfounders, 
9, Shuttle Street, Glasgow, of which Mr. James Black 
Henry and Mr. John Henry were the sole partners, 
has been dissolved by the retirement of the latter. The 
business will be carried on by the former under the 
same firm name. 

Tue ANDERSON FounprRy Company, LIMITED, are 
supplying points and crossings to the. Bengal-Nagpur 
tailway, William Beardmore & Company, Limited, are 
supplying 124 pairs of wheels and axles to the same 


concern, while Cammell, Laird & Company, Limited, 
have an order for 250 steel tyres. 
Tue partnership hitherto existing between Mr. H. 


Tinsley and Mr. A. Snell having been dissolved, the 
former gentleman is continuing his business at Stanley 


House, Eldon Park, South Norwood, §$.E., and will 
trade as H. Tinsley & Company. Considerable exten- 
sions are being made to the works and _ laboratory 


equipment. 


Tue British MANNESMANN TUBE Company, LIMITED, 
Landore, 8.0., South Wales, have decided to instal a 
drag link conveyor at their works for conveying steel 
bars between the sizes of 3 in. diameter by 14 in. long 
and 8 in. diameter by 3 ft. 6 in. long. 
been placed with Ed. Bennis & 
of Little Hulton, Bolton. 

Messrs. H. J. Sxetton & Company, Royal London 
House, Finsbury Square, London, E.C., have secured 
from the Thames Iron Works Shipbuilding and Engineer- 
ing Company, Limited, the contract for practically the 
whole of the iron and steel material required by them 
for the construction of the “ Dreadnought ” 
building for the Admiralty. 

Proressor T. Turner delivered a lecture before the 
members of the Metallurgical Society and the Univer 
sity of Birmingham Metallurgical Society, recently, on 
the ‘‘ Temperature and Volume Changes in Metals.” 
Mr. Rosenhaw’s lecture on “ Some Recent Advances in 
the Metallography of Steel” had to be postponed in 
consequence of the author’s indisposition. 

Tue Toronto City Council has awarded a contract for 
a quantity of iron pipes to a local firm, whose price 
was 270 dollars higher than the tender made by D. Y. 
Stewart & Company, Limited, of Glasgow. Mr. Grigg, 
British Trade Commissioner in Canada, has written to 
the civic authorities that if such practice is followed, 
British manufacturers will cease tendering for Canadian 
trade. 


The order has 
Company, Limited, 


they are 


A. F. Crata & Company, Liwitep, Caledonian Engine 
Works, Paisley, are extending their foundry by the 
addition of a bay, which will practically double their 
present floor space. The shell of the building is com 
plete, and the two main cranes—by Applebys, Limited 
—are in position on the runways. These will be elec- 
trically operated, and each has a lifting capacity of 
37 tons. 

Sir CHRIsTOPHER Furness, M.P., informs us that, so 
far as he is concerned, there is no truth in the statement 
that a scheme is on foot for establishing armour-plate 
works at Cargo Fleet, near Middlesbrough. Sir Charles 
McLaren, chairman of Palmer’s Shipbuilding and Iron 
Company, Limited, states that the subject has never 
been suggested, and he gives an unqualified denial io 
the statement. 


A yew limited liability company is being formed at 
Motherwell to carry on business under the style of the 
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Glencairn Iron & Steel Works. Ten acres of ground have 
been secured in the Flemington district, and it is expected 
that the turf will be cut within the next few weeks. Two 
mills and a ball furnace will probably be put down, and 
the rolling of all kinds of structural material will be 
undertaken. Mr. Hugh Reid will be the managing director. 

Tue SHeiton Iron & Steet Company, Luwirep, of 
Stoke-on-Trent, have just ordered from Messrs. Henry 
Pels & Company, Lincoln Chambers, 9, Portsmouth Street, 
Lincoln’s Inn Fields, London, W.C., what we believe to 
be a record size of billet shears. The machine in question 
is to cut 15 in. by 2} in. slabs, as well as steel billets up 
to 5 in. square (cold), the material to be dealt with having 
a tensile strength of up to 55 tons per square inch. 


Tue 2lst annual report and balance-sheet of the Scot- 
tish Central Ironmoulders’ Association has just been 
issued. The membership of the Association, which was 
started with 253 on March 25, 1889, now numbers 4,647. 
The present membership also shows an increase of 176 
over last year. The funds at present stand at 
£31,049 12s. llid., as against £33,423 12s. 7d. at the 
end of last year, which amounts to fully £6 13s. per 
member. 

Mawpstey’s, Limitep, Zone Works, Dursley, Glos., 
have appointed Mr. G. H. Lowe, of Warrington, to 
represent them in the Manchester district, comprising 
Lancashire, North Wales, Derbyshire, the Potteries, and 
South Yorkshire. Owing to Mr. C. E. Lugard, the 
company’s late representative on the North-Eastern 
Coast, having left the district, Messrs. George Cragge 
& Company, of Albert Buildings, 


Middlesbrough, now 
represent them. 


Tue High Commissioner for Canada is advised by the, 
Department of Customs at Ottawa that an Order in 
Council was approved on February 15 last, providing 
that on and after Tuesday the first day of March, 1910, 
the surtax imposed in 1903 upon articles which are the 
growth, produce, or manufacture of Germany, when 
imported into Canada, be suspended, in consequence of 
which the articles will in future be subject to the duties 
of the General Tariff. 

A xumper of the members of the Birmingham Metal- 
lurgieal Society visited Sheffield recently, and = spent 
an enjoyable day visiting two of the large steel works. 
On their arrival they were met by a representative of 


Messrs. Sanderson Brothers & Newbould, and conveyed 
to the works of that firm at Brightside, where they 
spent a couple of hours viewing the high-speed cut- 


ting and drilling of cast-iron, and the hardening and 
tempering of swords and bayonets. Subsequently the 
works of John Brown & Company, Limited, were 
visited, where the Siemens furnaces and armour forges 
were closely inspected. 

THE amount subscribed to the “ Bennett H. Brough ”’ 
Memorial Fund having proved insufficient for the en- 
dowment of a scholarship, the committee, after con- 


sidering various other proposals, have decided that, 
with the funds at their disposal, the most suitable 
memorial would be an annual prize of books for the 
science side of the City of London School and a 


“ Brough ”’ medal, possibly supplemented by a prize of 
books, for mine surveying at the Royal School of 
Mines. These proposals have been submitted to and 
approved by the head master of the City of 
School and the Governors of the Royal 
Science and Technology. 


London 
College ot 


Wirth a view of assisting the Engineering Standards 
Committee to meet the heavy expenses incurred in the 
preparation of its reports, it has been decided to make 
certain alterations in the Committee’s price-list after 
March 31 next. The price of 21 of the reports will be 
raised, the prices of 28 will remain unaltered, and the 
price of one report. namely, that dealing with the 
British Standard Sections (Report No. 6), has 
been reduced with a view to it more readily finding 
its wav into the hands of draughtsmen 


and others 
engaged in constructional work. 


Copies of the revised 


price-list can be obtained on application to the Secre- 
tary of the Engineering Standards Committee, 28, Vic- 
S.W. 


toria Street, Westminster, 
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In the House of Commons, recently, Mr. Buxton 
informed Mr. 8S. Roberts that the attention of the 
Board of Trade had been drawn to the effects upon 
the trade in high-grade steels and engineers’ tools 
between Sheffield and France which would probably re 
sult from the new French tariff. The views of the 
Sheffield Chamber of Commerce had been brought to 
the notice of the French Government. The Tariff Bill 
as passed by that Chamber of Deputies, contained 
certain modifications of the original proposals, and these 
modifications were,’ on the whole, of a favourable 
character. The proposals still gave rise to apprehension 
in the minds of the Sheffield manufacturers. The Bill, 
however, had yet to be considered by the Senate. 


THe directors of the Talbot Continuous Steel Process, 
Limited, in their annual report, remark that during the 
year the South Durham Steel and Iron Company, 
Limited, started the plant for the Talbot Process which 
they have erected at their West Hartlepool works. As 
this plant, however, only started towards the end of 
the year royalty was only received in respect of the 
steel made for some two months. The large fur- 
nace which has been erected by the Skinningrove Iron 
Company is now being lined, and it is hoped that this 
furnace will be started during the spring of this year. 
There have been several Continental enquiries into the 
process, and the directors believe that serious business 
will result in the case of at least two large firms. 


Tue production of pig-iron at the works of the Bengal 
Iron and Steel Company, Limited, during last year was 
1.434 tons more than that during 1907-8. . The output 
of the foundries shows an increase of 2,673 tons, com- 
pared with that of the previous year. The quantity of 
both sleepers and pipes produced ‘during the year shows 
a substantial increase on the figures for 1907-8, but 
the demand for general castings again shows a falling 
off. The production of pig-iron and castings during 
the last four years is given in the following table: 


Pig Lron, Castings, 
Year. Tons. Tons, 
1905-6 46,878 14,487 
1906 - 7 39 246 12,564 
1907 —8 37,858 10,793 
1908 —9 39,292 13,466 


Tue Vutcan Tron anp Stzet Company, Lim1tep, 
has been formed, with a capital of £70,000 in £1 shares, 
to purchase - the British letters patent and processes 
known as the “ Bosshardt Casting Process,” and to 
erect works for developing and working the same. The 
prospectus is accompanied by reports on tests of the 
process. There were offered for public subscription at 
par 50,000 shares, payable 2s. 6d. per share on applica- 
tion, 2s. 6d. on allotment, and 5s. on March 25, April 25, 
and May 25; of the remaining shares 10,000 are to 
be issued and credited as paid up and 10,000 are 
reserved for future issue, if and when required. The 
difference between the purchase price and the issued 
capital when paid up will provide the company with 
approximately £25,000 cash for working capital. 


THE amalgamation and incorporation of the Society 
of Engineers. and the Civil and Mechanical Engineers’ 
Society is now accomplished. The Society of Engineers 

was founded in 1854, and the Civil and Mechanical 
Engineers’ Society in 1859,. and, though originally they 
had slightly different objects in view, for some years 
past their work has been identical. The new Society 
has been incorporated under the Companies Act. This 
necessitated the drawing of a Memorandum and Articles 
of Association, as well as of new bye-laws, copies of 
which have now been issued, and contain many 
new features. According to the Articles of Associa- 
tion, the Society is to consist of four classes of mem- 
bers, as follows:—{a) Hon. Fellows; (6) Fellows; (c) 
Members; (d) Associate Members. The Society will 
also be entitled to elect Associates, who will not be 
members of the Society, although entitled to certain 
privileges. An entrance fee of two guineas and an 
annual subscription of two guineas shall be paid by 
Fellows and Members of the Society residing or being 
professionally engaged within a radius of 20 miles from 
the General Post Office, London, 


Deaths. 


Mr. C. Bartine, of The 
died recently, aged 59 years. 
Mr. H. C. Sippens, iron merchant, Priory 
Dudley, died recently, aged fifty-eight years. 
Tae death is announced of Mr. R. Greenhalgh Mel 
ling, engineer, Radcliffe, at the age of seventy-eight. 
Tue death took place recently of Mr. L. 


Ironworks, Maidenhead, 


Street, 


Cameron, 


steel manufactarer, Boston Works, Sheffield, aged 76 
years. 
Mr: T. Crark, of J. & T. Clark, Raglan Foundry. 


Bibson Street, Bradford, died 
73 years. 


Mr. H. 


recently, at the age of 


J. Rogers, who owned the Watford Engineer 


ing Works, Watford, died on the 9th ult., aged 
sixty-five years. 

Mr. W. O. Prowricut, of . Plowright Brothers. 
Limited, engineers and _ ironfounders, Brampton, 


Chesterfield, died recently. 

Mr. H. PInneLL, managing director of Whitehouse & 
Company, Limited, brassfounders, Brueton Street, 
Birmingham, died recently, aged 50 years. 


Mr. James Hornspy, formerly head of R. Hornshy & 
Sons, Limited, engineers, Grantham, died unexpectedly 
on March 6, at his residence, Laxton Park, near Stam- 
ford, at the age of 75 

Tue death took place at Hove, Brighton, on March 7, 
of Mr. George Whale, late chief mecharical engineer of 
the London and North-Western Railway. Mr. Whale 
was born in 1842. 

Tue death has occurred, at Ilkley, 
secretary and director of W. Whitwell & Sons, Limited, 
Thornaby Iron. Works. The deceased was 72 years of 
age, and had been connected with the works since their 
commencement. 

Tue death is announced of. Herr Emil Goecke, of 
Duisburg, in his 68th year. In the early seventies he 
occupied the position of manager of the Krupp Works 
(Johanneshiitte), at Hochfeld, and from 1878 to his 
death was member of council of the Rheinische Stahl- 
werke, Meiderich. 

Mr. Tomas Gray, the founder of the Clifton Iron- 
works, Coatbridge, has died at the age of 82 years. 
The deceased founded the ironworks about 50 years 
ago along with Mr. David Colville, and on the latter's 
removal to- Motherwell the business in Coatbridge was 
carried on by Mr. Gray, associated with the late Mr. 
John Wylie. 

Str Wiritam. Eames, 
for the Royal Navy, died on February 28 at his resi 
dence, 94, ‘Tressillian Road, Brockley, London, 8.E. He 
was the son of Mr. C. H.. Eames, engineer, of Cork. Born 
in 1821, Sir William Eames became an assistant en- 
gineer in the Royal Navy in 1844, and a chief engineer 
three years later. In 1865 he was appointed to the post 
of assistant to the chief engineer of Chatham Dock 
vard, and in 1869 became principal engineer of the 
Dockyard, a position which he held until he retired in 
February, 1881... He became an Inspector of Machinery 


of Mr. J. Watson, 


Chief Inspector of Machinery 


in May, 1870, and a Chief Inspector in August of the 
same year. 

Tue death is announced of Sir. Frederick Mappin, 
Bart., at Sheffield on March 19. The foundations 


of Sir Frederick Mappin’s prosperous career were laid 
in 1835, when, at the age of 14, he left school in order 
to enter his father’s business. His father had in that 
year terminated partnership in the firm of Arundel & 
Mappin, and started. trading alone. Six years later 
Mr. Joseph Mappin died, and it thus came about that 
Frederick Thorpe Mappin, before he was 21, had to take 
over the management of the firm. He was eminently 
successful in the conduct of business. About three 
years later his younger brother joined him, the business 
being conducted by the brothers until 1859, when 
Frederick retired from the firm of Mappin Brothers, and 
hecame senior partner in the firm of Thomas Turton & 
Sons, Sheaf Works, Sheffield. 








Telegrams : 
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AS SUPPLIED TO THE ADMIRALTY, WAR OFFICE, 
COLONIES, AND FOREIGN GOVERNMENTS. 


THE Cupola. 
Evans’s Rapid. 


Foundries Completely Furnished. 










EVANS’S NEW CUPOLETTE 
For Emergency Work. 





James Evans & Co.,, 


Britannia Works, 
Blackfriars, 
‘‘LADLES, MANCHESTER.” MANCHESTER. 








Personal. 


Tue gross value of the estate of the late Mr. T. 
Smith, of Rodley, Yorkshire, engineer and ironfounder, 
is £194,882. 

Tue late Mr. T. T. Harpy, a director of Michael 
Hunter & Son, Limited, Talbot Works, Savile Street, 
Sheffield, left estate valued at £23,598 gross. 

Mr. C. C. Scorr, of Scott’s Shipbuilding and 
Engineering Company JLimited, Greenock, has been 
elected a director of the Leeds Forge Company, Limited. 

Mr. Georce Harron, managing director of the Earl 
of Dudley's Round Oak Works, Limited, has been ap- 
pointed a director of Lloyds’ British Testing Company, 
Limited. 

Me. C. J. Stoppart, chairman and managing director 
of the Parkgate Iron and Steel Company, Limited, has 
been elected one of the vice-presidents of the Rother- 
ham Chamber of Commerce 

Tue late Mr. F. S. Bolton, J.P., one of the founders 
and a director of Thomas Bolton & Sons, Limited, copper 
smelters and wire drawers, Birmingham, left estate valued 
at £70,364 gross, with net personalty £51,565. 

Mr. W. THuomson, B.Sc., at present a 
the technical staff at the yard of the London and 
Glasgow Shipbuilding and Engineering Company, 
been appointed to the staff of Lloyd’s 


member of 


Govan, has 
Register. 

Tne late Mr. W. J. Cudworth, lately chief engineer 
to the Southern Division of the North-Eastern Railway, 
left estate of the gross value of £48,312 18s. 10d., of 
which the net  personalty has been sworn at 
£22,769 16s. 7d. 


Me. J. V. Exvuis, London representative of the Work- 


ington Iron and Steel Company, Limited, has been 
appointed manager of the combine. Mr. Ellis, who is 


> 


only 35 years of age, is the son of Mr. Jos. Ellis, one 
of the managing directors of the company. 

Str Wiitiam Maruer, the head of the firm of Mather 
& Platt, Limited. engineers, Salford, has placed £10,000 
in trust with a direction that the income arising there- 
from shall be distributed annually among the firm’s 
workpeople on the occasion of their annual holiday. 

Str Roserr Haprietp, chairman of Hadfield’s Steel 
Foundry Company, Limited, who, a short time back 
had to leave this country for the benefit of his health. 
is now fully recovered. He is now at Colombo, and 
will start in a few days on his return to England by 
way of China and Japan. 

On March 12, at Newcastle, a presentation was 
made to Mr. George Jude, head foreman of the Forge 
Department at Elswick Works, of Sir W. G. Armstrong, 
Whitworth & Company, Limited, on the occasion of his 
82nd birthday, and in appreciation of 58 years’ con- 
tinuous service at the Elswick Works. 

Me. J. Hauurpay, of Manchester, has retired from the 
board of Samuel Fox & Comvany, Limited, steel and 
iron manufacturers, of Sheffield, owing to advanced age, 
and is succeeded by Mr. Samuel Doncaster, of the firm 
of Daniel Doncaster & Sons, Sheffield. Mr. Halliday 
joined the board when the company was formed in 1871. 


CotoneL Cutter has decided to retire from the 
board of Wm. Jessop & Sons, Limited, after serving the 
company for many years. Mr. J. H. Fisher, who has 
been connected with the company for a considerable 
time in the capacity of works manager, has been elected 
to fill the vacancy caused by the resignation of Colonel 
Cutler. 

Tue officials of Vickers, Sons & Maxim, Limited, enter- 
tained Mr. J. Dunn, late director of the company, at 
dinner on March 11. Mr. Dunn, who was Assistant 
Director of Construction to the Admiralty before he 
joined Messrs. Vickers. has recently retired from the 
board of directors, and is now in the position of con- 
sulting naval adviser to the company. 

Messrs. Dick, Kerr & Company, Limirep, and A. 
Schonfield & Company, had petitions before Mr. Justice 
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Neville, in the 
March 1, 
Aluminium Company, Limited. ‘The petition was 
allowed to stand te the first petition day in May, the 
company to continue the undertaking. 


Mr. Percy Lonomurr, B.Met., consulting metal- 
lurgist, of Sheffield, has recently joined the permanent 
staff of S. Fox & Company. Limited, in the capacity 
of chief metallurgist and superintendent of research 
laboratories. The intention is to take full advantage 
of the aids offered by the higher branches of applied 
science, and to this end extensive chemical, physical, 
and metallographical laboratories are being installed. 


Mr. Barker, secretary and managing director of 
Brown, Bayley’s Steel Works, Limited, who has been 
associated with the company since its formation, has 
decided, owing to increasing years, to relinquish 
some of the daily duties associated with the manage- 
ment and control of a large concern, but he will continue 
to be a director and attend the meetings of the board. 
The directors have appointed Mr. M. Mainprice to 
succeed him in the position of secretary. 

THERE was an interesting celebration at West Brom- 
wich. on Saturday, February 12, of the golden wedding 


Company’s Court, on 


Winding-up 
for the compulsory winding up of the British 


of Mr. and Mrs. Josiah Guest, of Halton House. 
Beeches Road, West Bromwich. Mr. Guest is one of 
the best known ‘of British ironfounders, and is very 
widely respected in the trade. His grandfather and 
the late Sir Josiah Guest were brothers, and that 
branch of the family is associated with the firm of 
Guest, Keen Nettlefolds. Mr. Guest’s father is 


credited with having cast the first chilled roll, and is 
known to have greatly improved the method of roll 
making, an industry which, for many years, has had 
its most important centre at West Bromwich. Mr. 
Guest, senior, came from Wales to West Bromwich in 
1820, and his son, Mr. Josiah Guest, was born in 1837. 
For a time he was employed at Messrs. Johnson's iron 
and steel works, and subsequently worked with his 
brother at the Victoria Iron Foundry, Great Bridge, the 
firm then being Guest & Bridge. Somewhat later Mr. 
Guest acquired the business of which he is now the 
head, trading with his two sons as Josiah Guest & 
Sons, at the Victoria and Albert Works, as roll makers 
and general iron founders. He has for many years 
been a borough magistrate, and for a long time had a 
seat on the Town Council, the Board of Guardians, and 
the School Board. In recent years, however, the 
pressure of business has compelled him to relinquish 
these positions. Like himself, Mrs. Guest may be said 
to be of iron trade descent. Her father was the late 
Mr. Edward Holden, for many years connected with 
the well-known Bloomfield ironworks of Messrs. 
Barrows, at Tipton. Subsequently, Mr. Holden joined 
the late Mr. John Lee when they traded together at 
the Wellington Iron Works, Swan Village, and the Ex- 
celsior Iron and Steel Works. The couple received 
numerous congratulations, and many handsome pre- 
sents, among the latter being a fine drawing-room clock 
from the workpeople of the Victoria and Albert Iron 
Foundry. 


Ar the Keighley Institute, on -March 12, Mr. 
Percy Longmuir, B.Met. (Sheffield), Carnegie medallist, 
gave a lecture before the local Association of En- 
gineers on “Cast Iron.” Mr. C. H. Caton presided. 


THe Chief Insnector of Factories has issued a 
memorandum by His Maiesty’s Electrical Inspector of 
Factories dealing with the regulations made by the 
Secretary of State in December, 1908, for the veneration, 
transformation, distribrtion, and use of electrical energy 
in premises under the Factory Acts. The memorandum 
is intended to assist occupiers and others in complying 
with the regulations by explaining in detail what »re- 
cautions are required in the case of various types of 
installations, ard in what circumstances exemption may 
be claimed. 
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SOUND 


STRONG, CLOSE-GRAINED 


CASTINGS 


Obtained by using 


“TITANIUM THERMIT 


TINS READY FOR USE, ALL SIZES from 2 cwt. to 20 tons. 


















Prices and Particulars from 


THERMIT LIMITED, 


Telegrams: ‘‘ FULMEN, LONDON.” i 
tn 3749 Central. 2 T, Ma rtins Lane, 
Works: 210a, Bow Rd., E. Cannon Street, 











SO ae “Up 


ADMIRALTY DOCKYARDS. 


The following, selected from numerous letters, are eminent testimony as to the 
quality of our celebrated “A.A.A.” Coppee Foundry Coke, carefully selected, and 
despatched in sheeted wagons. 

From PECKETT & SONS, Bristol. 
Bristol, October 25th, 1904 
We have been using your Selected Foundry Coke for some considerable time. 
We have pleasure in stating that we are very pleased with it, as we find we get sounder and cleaner castings, more 
free from blowholes and other defects, than we formerly did. 


From BOW, McLACHLAN & CO., LTD. (Paisley Foundry), Paisley, Glasgow. 
Paisley, 12th March, 190° 


We have yours of 4th inst., and in reply have pleasure in stating that we have been using your Foundry Coke for several 
years for special purposes with highly satisfactory results. 


Elders Navigation Collieries, Ltd., Cardiff. 

















PRICES OF METALS. 


The following table shows the approximate latest 
prices and position of stocks of metals during the past 
two years :— 


METALS. End Mar., 1910. Find Mar., 1909. 











Iron—Scotch pig warrants 





ton |.... "52/44 

—Middlesbro’ warrants ... ton 46 4) 
W.C. M/nos Bessemer ... ton 57.0 
Stock, Scotch ‘ .. tons 1,000 


Copper—Chili bars, GMB : 
ton .. £546 76 
—Stock, Europe and afloat 





tons ee 
Tin—English ingots oe COM | coecee » coeBldD 10/0 | .corccceeeee £132 10/0 

-Straits sine ene .. ton sscesseeee Bl U 17/6 

Stock, London, Holland, 

U.S.A., and afloat pe) ee, 
Lead—English pig .. ton - weoee. £14 0/0 
Spelter—Ord. Silesian ... ton }............ £23 00.2... £21 89 
Quicksilver (75lb)... bottle as fap £8 7,6 
Antimony—Regulus ... ton £30 10,0 £39 0:0—£31 10/0 


* Settlement price. 


CASTINGS. 
In the Cleveland district the following are the 
nowinal rates current for castings :— 


2s. d. £s. d. 

Columns (plain)... 2 on . 610 0 to 615 0 
Pipes, 14 to 24 in. ... we oni » 417 6 to 6 2 6 
* 3 to4 in. .. ‘ es - 410 0 to 56 0 0 
° 5 to8 in. ‘ 47 6 to 410 0 

» 10 to16 in. a ~ wo OFFER Cr Fe 
+ 18 to24 in. .... : ons - 4 7 6 to 410 0 
Chairs ... - oe , ae - 310 0 to 312 6 
Floor plates (open sand) ... 326to 35 9 


SCRAP. 

The quotations for scrap, subject to market fluc- 
tuations, are as follows: —Heavy wrought (mixed), 
£2 9s. Od.; light wrought, £1 7s. 6d.; heavy cast, 
£2 10s. Od. ; all per ton f.o.b., London. Copper (clean), 
£56 Os. Od.; brass (clean), £37 Os. Od.; lead (usual 
draft), £12 10s. Od.; tea lead, £11 10s. Od.; zine, 
£17 Os. Od.; all per ton delivered merchant’s yard. 


New Companies. 


Quatiry Saw Company, Limitep.—Capital £1,000 in 
£1 shares, to carry on the business of tool manufac- 
turers, etc. 

BRITANNIA ENGINEERING Company (1910), Limrrep. 
Capital £32,000 (2,400 £5 preference and 20,000 £1 
ordinary), to adopt an agreement with V. R. Nichol- 
son. 
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Fixssury Enocrngertnc Works, LimiTep.—Capital 
£500 in £1 shares, to carry on the business of engi- 
neers, founders, etc. Registered office: 1-4, Finsbury 
Parade, Wood Green, N. 

British Humpoitpt EnGiIneER1ING Company, LIMITED. 
—Capital £5,000 in £1 shares, fo carry on the business 
of engineers, founders, etc. Registered Office: Dixon 
House, Lloyd’s Avenue, E.C. 

Tuos. ApsHEAD & Sons, Limirep.—Capital £15,000 
in £1 shares, to carry on the business of brass and 
iron founders, wrought-iron workers, etc., and to adopt 
an agreement with T. W. Adshead. 


Turtey & Wituiams, Limirep.—Capital £5,000 in 
£1 shares, to take over the business of general copper- 
smiths, braziers, and sheet and other metal workers, 
carried on by Turley & Williams, at 51-53, Coventry 
Street, Birmingham. 

IncREASED Power Company, Limirep.—Capital 
£1,000 in £1 shares (500 preference) to carry on the 
business of manufacturers of leather, canvas, and rubber 
driving belts and compositions for preserving the same, 
etc. Registered office: 3, Budge Row, E.C. 


Brooks, Joun (Lye), Limitrep.—Capital £15,000 in 
£1 shares, to take over ,the business ‘of anvil, hammer, 
and vise manufacturers, carried on by 8S. A. Brooks, 
T. Brooks, and S. J. Brooks, at Locks Works, Brook 
Street, Wollescote, near Stourbridge, Worcs., as John 
Brooks. 

Lzonarp CuHapman & Company, Limitep.—Capital 
£2,500 in £1 shares, to take over the business of manu- 
facturers of and dealers in graphite, plumbago, crucibles, 
etc., carried on at Munton Road, S.E., as Leonard 
Chapman & Company. Registered office: Munton Road, 
New Kent Road, ‘S.E. 

Bassett-Lowke, Limirep.—Capital £20,000 in £1 
shares, to take over the business of manufacturers of 
and dealers in engineering models, carried on by W. 
J. Bassett-Lowke and H. F. R. Franklin, at Northamp- 
ton, and at 112s, High Holborn, W.C., as W. J. 
Bassett-Lowke & Company. 

Hore Works, Limitrep.—Capital £3,000 in £1 shares, 
to carry on the business of founders, metal casters, etc., 
to acquire the business carried on by the receiver for 
debenture holders at Hope Works, Selborne Street, Wal- 
sall, as J. W. James & Company, Limited, and to adopt 
an agreement with H. Crowther. 

Lunn & Sercent, Limirep.—Capital £2,000 in £1 
shares, to carry on the business of ironfounders, auto- 
mobile and general engineers, etc., to acquire the busi- 
ness carried on at Wellington Road, North, Stockport, 
Cheshire, as Lund & Sergent. Registered office : 
Wellington Road, North, Stockport, Cheshire. 


YorKsHIRE Borer Company, Laimirep.—Capital 
£5,000 in £1 shares (500 preferred, 1,000 ordinary, and 
3,500 deferred), to take over the business of a mechani- 
eal, heating, ventilating, and general engineer, carried 
on by W. Casmey, together with patents vranted for in- 
ventions relating to improvements in boilers, etc. 








 GANISTER, CUPOLA BLOCKS, FIRE BRICKS, 


FIRE 


Silica Bricks, Tuyeres, Stoppers, Nozzles, &c. 
STEEL MOULDERS’ COMPOSITION, SILICA CEMENT. 


> 


CLAY. 





J. GRAYSON LOWOOD & Co., Ltd., 


DEEPCAR, nr. 


Telegrams: ‘‘LOWOOD, DEEPCAR.”’ 





SHEFFIELD. 
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Established 1863. 


JAS. DURRANS & SONS, 
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PHCENIX WORKS, PENISTONE, Shetreta. 


Manufacturers of all 


FOUNDRY EQUIPMENTS, 


COMPOSITION BLACK LEAD, PLUMBAGO, CORE GUM, WHITE DUST & COAL DUST. 


Ladles, Cupolas, Fire Bricks, Gannister, Stone Flux, Loam and Sand Mills, 
Casting Cleaners, Studs, Chaplets, Pipe Nails, Sprigs, Brushes, Wire Brushes, 
Core Ropes, Bellows, Buckets, Spades, Forks, Riddles, Sieves, Barrows, Etc. 


IMPROVED FOUNDRY RATTLER or FETTLING DRUM. 


—_— rs i; 7 (= \ 


These Machines are invaluable for a Foundry, doing a larger amount of work of a superior quality, 
im a much shorter time than can be done by hand, without skilled labour. 


‘Dear Sirs,—We have been using your best Blacking for a large number of years, and always use it 
on our large Ingot Moulds, which, as you know, we have made up to 85 tons in weight. 


Yours faithfully, THE BRIGHTSIDE FOUNDRY & ENGINEERING CO., LD.” 
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ames YOUR CLEANING ROOM COSTS 


BY USING 
UP-TO-DATE 


SAND-BLAST MACHINERY. 
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Castings Machine quicker, Saves the machine tools. 


Sand Blast Tumbling Barrel. 


LARGE OUTPUT AT LOW COST. 





MOULDING MAUHYNES, SAND PREPARING MACHINES. 


THE LONDON EMERY WORKS Go, "™.22."20" 


DEPARTMENT Ci. 
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Addresses and further information will be found by reserence to the 


Abrasive Wheeis. 
London Emery Works Co 


Jackman, J. W., & Co., Ltd. 
Air Compressors. 
Jackman, J. W., & Co., Ltd. 


Marshall & Co. Horace P. 
Phillips, J. W. saa 
Thwaites Bros., a td. 
Tilghman’'sP: atent Sand Blast 

Co., Ltd. 

Air Compressors (Electric- 
ally Driven). 

Jackman, J. W., & Co., Ltd. 

Marshall & Co. Horace P. 

Tilghman’s Patent Sand Blast 
Co., Ltd. 

Air Compressors (Steam). 
Jackman, J. W., & Co., Ltd 
Marshall & Co., Horace P. 
Tilghman’s Patent Sand Blast 

Co., Ltd 

Air Compressors (Belt). 
Jackman, J. W., & Co., Ltd. 
Marshall & Co., Horace P. 
Tilghman’sPatent Sand Blast 

Co., Ltd 

Annealing. 

Phillips, J. W. & C.J. 

Ash Crushing and Wash- 
ing Machines. 

Evans, J., & Co. 

Jackman, J. W., & Co., Ltd. 

Marshall & Co., Horace r. 

Phillips, J. W.& C.J. 
Barrels ( (Tumbling) 


Alldays & Onions Pneumatic 


Eng. Co., Ltd. 
Evans, J., & Co. 
Hall, Charles, & Co. 
Jackman. J. W.. & Co., Ltd 
London Emery Works Co. 
Marshall, H. P., & Co. 
Phillips, J. W. & C. J. 
Sonnenthal, Selig. & Co. 
Tilghman’s PatentSani Bla-t 
Co., Ltd. 
Barrows. 
Durrans, J., & Sons. 
Evans, J., & Co. 
Hall, © harles, & Co 
Jackman, J. W., & Co., 
Bellows. 
Alldays & Onions Pneumatic 
Eng. Co., Ltd. 
Evans, J., & Co. 
Durrans, Jas.. & Sons. 
Jackman, J. W., & Co., 
Olsen, Wm. 
Blacklead. 
Durrans, J., & Sons. 
Evans, J., & Co. 
Hall, Charles, & Co. 
Jackman, J. W., & Co, 
Vlsen, Wm. 
Walker, I. & I. 
Wilkinson & Co., Thos. 
Blowers. 


Ltd. 


Ltd. 


, Ltd 


, Ltd 


Assege = Onions Pneumatic 


Eng. ( Ltd, 
Buffalo For e Co., Ltd. 
Davies, T.. & Son. 
Evans, J., & Co. 
Jackman, J. W., & Co., Ltd 
London Emerv W woe Co. 
Marshall. H. P., , Ltd. 
Phillips, J. W. & C. 
Samuelson & Co., Led, 
Sonnenthal, Selig. & Co. 
Thwaites Bros., fia, 
ward, T. W., L ‘td. 





| 

' Buffing and Polishing 
Machines. 
Jackman, J. W., & Co., Ltd. 
London Emery Works Co. 
Sonnenthal, Selig, & Co. 

Casting Cleaners. 
Durrans, J., & Sons. 
Evans, J., & Co. 
Jackman, J. W., & Co., Ltd. 
Marshall & Co., Horace P. 
Pneumatic Eng neering Ap 
pliances Co,, Ltd. 
Tilghman’ sPatent Sand Blast 
Co., Ltd. 
Cement. 

Dyson, J. & J. 
Evans, J., & Co. 
Jackman, J. W., & Co., Ltd. 
London Emery Works Co. 


os 7! J. Grayson, & Co, 


Marshall & Co., 

Olsen, Wm. 

Plasti-Kion Co. 

Silent Machine and Eng. Co 
Chaplets and Studs. 

Bush, Henry C. 

Durrans, J., & ~~ 

Evans, J., & Cc 

Hall, Charles, & Co. 


Horace P. 


Jackman, J. W., & Co., Ltd. 

Marshall & Co., Horace P. 

Motherwell, Wm., & Co. 

Olsen, Wm. 

Wilkinson, T., & Co., Ltd. 
Charcoal. 

Evans, J., & Co. 

Jackman, J. W., & Co, Ltd. 


Walker, I. & I. 

Charging Platforms. 
Alldays & Onions Pneumatic 

Eng. Co., Ltd. 

Davies, T., & Son. 
Evans, J., & Co 
Jackman, J. W., & Co., Ltd. 
Marshall & Co., Horace P. 
Thwaites Bros., Lid. 


Coal Dust. 


Cumming, Wm., & Co., Ltd 
Durrans, J., & Sons, 

Evans, J., & Co. 

Jackman, J. W., & Co., Ltd. 
Olsen, Wm. 

Walker, I. & I. 

Wilkinson & Co., Thos., Ltd 


Coke (Foundry). 


Elders Navigation Collieries 


Coke Breakers. 
Evans, J., & Co, 
Jackman, J. W. & Co. 
Marshall & Co., 
Phillip:, J. W. 

Core Boxes. 
Evans, J., ¢ 
Jackman. J. 
Olsen, Wm, 

Core a Wi 
Bush, H. Cc. 

Cumming, Wm. & Co., 
Durrans, J. & Sons. 
Evans, J., & Co. 

Hall, Charles, & Co. 
Jackman, J, W. & Co., 
Olsen, Wm. 

Ww ilkinson, Thos, & Co, 

Core Gums. 

Durrans, J. & Sons. 

Evans, J., & Co. 

Hall, Charles, & Co 

Jackman, J. W. t Co., Ltd. 

Olsen, Wm 
W alker, I. & I. 


Ltd. 
Horace ¥ 
, & ¢ yA 


P'& Co.. Ltd. 


Ltd. 


Ltd. 


W ilkinson & Co., Thos., Ltd. 


Core Making Machines. 
Evans, J., & Co. 
Jackman, J. W. & Co., 
Jones and Attwood. 
t.ondon Emery Works Co 
Marshall, H. P. & Co. 
Phillips, J. W. & C. J. 

Core Ovens. 

Alldays & Onions Pneumatic 
Eng. Co., Ltd. 

Evans, J. & Co, 

Hislop, R. & G. 

Jackman, J. W. & Co., Ltd. 

London Emery Works Co 

Phillips, C. D. 

Phillips, J. W. 

Core Ropes. 
Bush, Henry C. 
City of London Wood Wool 

Co. 
Durrans, J. & Sons. 
Evans, J., & Co. 
Hall, Charles, & Co. 
Jackman, J. W., & Co., 
Olsen, Wm. 
Wilkinson, T. 

Core Vents. 
Bush, Henry C. 
Evans. J., & Co. 
Jackman, J.W.., 
Olsen, Wm. 

Cranes. 
Alldays & Onions Pneumatic 

Eng. Co., Ltd. 
dockanan, J.W. , & Co., 
Vaughan & Son, Ltd. 

Ward, T. W., Ltd. 

Crucibles. 

Hall, Charles, & Co. 
Olsen, Wm. 
Crucible Furnaces. 
Alldays & Onions Pneumatic 
Eng. Co., Ltd, 
Evans, J., & Co. 
Jackman, J. W., & Co., 
Simplex Coke Oven 
Engineering Co., Ltd. 

Crucible Furnaces(Lift-out 

Alldays & Onions Pneumatic 
Eng. Co., Ltd 

Evans, J., & Co. 

Jackman, J. W., & Co., Ltd. 

Phillips, J. W. & C. J. 

Crucible Furnaces (Tilting 
Alldays & Onions Pneumatic 

Eng. Co., Ltd. 
Evans, J., & Co. 


Ltd. 


&C. J. 


Ltd. 
& Co, 
& Co., 


Ltd. 


Ltd 


Lid. 
and 


Jackman, J. W., & Co., Ltd. 

Marshall & Co,., Horace P. 

Phillips, J. W.& C. J. 
Crushing Mills. 

Evans, J., & Co. 

Jackman, J. W., & Co., Ltd. 

Simplex Coke Oven and 

Engineering Co., Ltd. 

Cupolas. 


Alldays & Onions Pneumatic 
Eng. Co., Lt 
Davies, T. & Son. 
Durrans, J. & _— 
er ae J.,& € 
Jackman, J. Ww. & Co., Ltd. 
London Emery Works Co. 
Marshall. H. P. & Co. 
Phillips, J. W. & C.J. 
Thwaites Bros:, Ltd. 
Cupola Linings. 
Evans, J., & Co. 
Harris & Pearson. 
Jackman, J. W., & Co., Ltd. 
Marshall & Co., Horace P. 


Firm’s 


Advertisement. 


Emery Grinders. 
Alldays & Onions Pneumatic 


Eng. Co., Ltd. 
Davis, T., & Son. 
Evans, J.. ; ‘'& Co. 


Jackman. J. W., & Co., Ltd. 
London Emery Works Co. 
Emery and Glass Cloth 

and Glass Paper. 
London Emery Works Co. 
Emery Wheels. 
Alldays & Onions Pneumatic 
Eng. Co., Ltd, 
Jackman, J. W., & Co, Ltd 
London Emery Works Co. 
Fans. 
Alldays & Onions Pneumatic 
Eng. Co.. Ltd. 
Buffalo Forge Co. 
Davies, T. & Son. 
Evans, J., & Co. 
Jackman, J. W., & Co., 
Jenkins, W. J. & Co., 
Phillips, J. W. & C. J. 
Sonnenthal, Selig, & Sons. 
Thwaites Bros., fia. 


Firebricks. 
Durrans, J. & Sons. 
Dyson, J.& J. 
Harris & b earson, 
Jackman, J. W., & Co., 
King Bros. 
lowood, J. Grayson, 


td. 
Pearson, E. J. & J. 
Silica Firebrick Co. 
Foundry Blacking. 
Bush, Henry C. 
Cumming, Wm. & Co., 
Durrans, J. & Sons. 
Evans, J., & Co. 
Hall, Charles, & Co. 
Jackman, J. W.. & Co., Ltd. 
London Emery Works Co. 
Olsen, Wm. 
Walker, I. & I. 
Wilkinson, Thos. & Co., 
Foundry Brushes. 
Bush, Henry C. 
Durrans, J. & Sons. 
Evans, J., & Co. 
Hall, C. 
Jackman, J. W., & Co., Ltd. 
Olsen, Wm. 
Phillips, J. W.& C.J. 
Foundry Ladles. 
Alldays & Onions Pneumatic 
Eng. Co., Ltd. 
Bush, Henry C. 
Davies, T . & Son, 
Durrans, J., & Sons, 
Evans, J., & Co. 
Hall, Charles, & Co. 
Jackman, J. W , & Co., Ltd. 
London Emery Works Co. 
Marshall, H. P., & Co. 
MeNeil, Chas, 
Phillips, JI-.W.& C.J. 
Thwaites Bros., Ltd. 
Foundry Rattlers or Fett- 
ling Drums. 
Alldays & Onions 
Davies, T., & Son. 
Durrans, J., & Sons. 
Kvans, J., & Co. 
Jackman, J. W.. & Co., Lyd. 
London Emery Works Co. 
Marshall & Co.,  Figsege P. 
Phillips, J. W. oJ. 
stpeter ( Cc ee a Co. and 
Eng. ¢ td. 


Ltd. 
Ltd. 


Ltd. 
& Co., 


Ltd. 


Ltd. 
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, . 
THE BUYER’S GUIDE.— Continued. 

Foundry Sand. Loam and Sand Mills. Plumbago—cont Sand Riddling. Separating 
Dyson, J. & J. Davies, T., & Son. Olsen, Wim. and Sifting Machines. 
Evans, J., & Co Durrans, J.. & Sons. Walker, L. & I. ‘vans & 

Tackman. J. W., & Co., Ltd Evans, J., & Co Wilkinson & Co., Thos., Ltd, Beene. <.. ; w. & Co.. Ltd 
Wilkinson & Co., Thos., Lid. Jackman, J. W., & Co., Lid. London Emery Works Co. — 
eeeemen © Oo.. Besece P. Pneumatic Tools. Marshal!, H. P. & Co., Ltd. 

Furnaces (Annealing). Ward, T. W.. Lad. Jockenee, - ¥ 1m Oe. Ltd. oT ey ering Ap- 
Alldays & Onions Pneumatic Melting Furnaces (0il fired). poems M Kaginecring Ap- Simplex Coke Oven and 

mng Rn’ +: ° Alldays & Onions Pneumatic pliances Co., Ltd. _ Eng. Co., Ltd. : 
ae. aS og H »P. Eng. Co., Ltd. Simplex Coke Oven & By- Sonnenthal, Selig & Co. 
Mar sha . Wei C3. Evans, J., & Co. products Co. 
Phillips, « & ¢ Jackman. J. W., & Co., Ltd. Sieves. 
Seeenes & Cp, asge F. Polishing Sundries. Durrans, J. & Sons. 

Furnaces (Brass). nillips, J. W. & C.J. London Emery Works Co. we oS 2. Ce. 

Alldays & Onions Pneumatic e —_ 
Eng. Co... Ltd. Microscoges, Publications. Jackman, J. W.. & Co.. Ltd. 
jookes 3. ¢ Go W., & Co., Ltd. ee ere Eagland & Co., Ltd. Simplex Coke Oven and 
ackman »& Co., e Griffin, C harles & Co., Ltd. Eng. Co., Ltd. 
Marshall & Co., ’Horac e P, Mculd Driers ’ 
Poillips, J. W. & C. J. Saat B.S o. Pyrometers. Smiths’ Hearths. 
Jackman, J, W., & Co., Ltd. A Idays & Onios Alldays & Onions Pngumatic 
Furnaces (Melting). Marshall & Co. Horace P, Phillips, J. W. & C 
Mars! ps, JI. W.& C. J. Eng. Co., Ltd. 
Alldays & Onions Pneumatic Phillips, J. W. J. R dine G Marshall & Co, H. ya] Ltd, 
Eng. Co., Ltd. : ecordin auges. Samuelson & Co., Lt 
Davies, T., & Bon. Moulding Machines. Evans ye Co é Sonnenthal, Selig. & Co. 
, ae ed 3. Tw we * = Co. Lid. Rush, Henry ©. Jackman. J. W., & Co., Ltd. Thwaites Bros., Ltd. 
Marshall & Co., Horace P. Free oF ee ee Co. Ltd. Phillips, J. W & C.J. Steel Mould::s’ Compo- 
I oe ok CI. — London Emery Works Co. Riddles. sition. 
Ss ) “ng. arsh: > . oa " 
Co., Ltd. Phillips. J. W.& C.J Bush, H.C. | | comely Fag SE 
Pneumatic Engineering ——, ye Sons. Jackman. J. W.. & Co., Ltd. 

Ground Gannister. a army ~ oe” — Hall, Charles, & Ce Lowood,J.Grayson,&Co., Ltd 

Durrans, J., & Sons, Simplex Coke Oven and oom <- Ww. & Co., Ltd. Spades and Shovels. 
ys JI.& J. rng. Co., Ltd. ae . 

ao 5k Co. Whittaker, Win..& Sons,Ltd. Simplex Coke Oven and Durrans, J., & Bens. 
Lowood, J. Grayson, & Co, wearing < “ey .4 tee prone. dé, & Co we & Co. Lad 
Silica Firebrick Co. . ilkinson, Thos. & Co., Ltd. Jackman, o., Ltd. 
Walker, I. & L. Moulding Machines (Hand Olsen, Wm. 

and Power). Sand Blast Apparatus. 

, ee Stone Flux. 

Evans, J., & Co. Jackman, J. W.. & Co., Ltd. 

Grinding Machines and Jeckmen. J. W., & Co., Ltd. London Emery Works Co. Durrans. J., & Sons. 
Fools. Marshall & Co. Horace Mars? all & Co.. Horace P. Evans, J.,& Co. 
Evans, J.. & Co. , Phillips, J. ¥% Phillips, J. W. & C. J. Jackman, J. W., & Co., Ltd 
Jackman, J. W., & Co., Ltd. Simplex C eT as n and Tilghman’s Patent Sand Wilkinson & Co., Thos., Ltd. 

: * ' - 
London Emery Works Co, Eng. Co., Ltd. Blast Co., Ltd. 
Sonnenthal, Selig, & Co, Stoppers and Nozzles. 
: ‘ Pig Breakers. Sand Driers. Dyson, J. & J. 
Hammers (Steam), 8 vans, J., & Co : 
Kvans, J., & Co. Aiea reiting r BO 
Alldays & Onions Pneumatic Soe J. wn. & Co. Ltd. Jackman, J.W -» & Co., Ltd. | Straw Ropes. 
Eng. Co., Lt a. ; ¥ London Emery W orks Co. t, 
Thwaltes tees. Ld x2 a. oe Oven and Phillips, J. W. & C. J. —— Fraser. & Co., Ltd. 
- ing. Co., Ltd. s @ 
Sonnenthal, Selig, & Co. ee x Coke Oven and| fini Gharles, & Co. 

Hay Band Spinning 4 Jackman, J. W., & Co., Ltd. 
Machine:. Pig-Iron. Sand Grinding Mills. Wilkinson & Co., Thos, Ltd 
Evans, Jao & Co. — Bradley & Sons. T. & I., Ltd _—. J.. & we — a F . : 

ackman, J. W., & Co., Ltd. ‘rodair Iron and Steel Co., Jackman, J. W. & Uo., Lid. Testing Machines 
Marshall & (o., Horace P. Ltd., The London Emery Works Co. . y ’ 
Goldendale Iron Co,, Ltd. Evans, J., & 0, : 
Sand Mixers Jackman, J. W., & Co., Ltd. 

Hoists. “a ¥ Marshall, H. P., & Co. 

A Mage & ¢ pions Pneumatic Plumbago. Haile eng Co. Phillips, J. W. & C. J. 

Eng. Co., Ltd Bush, Henry (, Jackman, J. W. & Co., Ltd. i 
Davies, T., & Son. Cumming, Wm. & Co., Ltd. London Emery Works Co. Tuyeres (Firebrick). 
Jackman, J. W., & Co., Ltd. (urrans, J., & Sons. Marshall & Co.. Horace P. Dyson, J, & J. (Ltd. 
Marshall, H. P., & Co., Ltd. Evans, J., & Co. Phillips, J. W. & C. J. Lowood, J. Grayson, & Co., 
Phillips, J. W. & C. J. Jackman. J. W., & Co., Ltd. Simplex Coke Oven and 
Thwaites Bros., Ltd. London Emery Works Co. Eng. Co., Ltd. Welding. Thermit, Ltda. 











FOR 
IRONFOUNDERS’ BLACKING, COAL DUST, ETC. 


Registered ie SHALAGO - Brand. 


Write for Quotations to— 


WILLIAM CUMMING & Co., Lro., 


IRONFOUNDERS’ FURNISHERS. 


Kelvinvaie, Mills, Marz>iil. Glasgow. 


iw.” 
umming, Whittington. Chesterfiela 


WORKS- | Woieun ton Blacking Mills, Chesterfield. Eng TABOR erzrC 
Cumming, Blackine Mi.ls, \ amelon.” 


{6  guaeene, Glasgo 
Sunnyside Biacking Mills, Falkirk. N.B KESbED— 
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SITUATIONS VACANT AND WANTED. 





*ENTLEMAN, with first-class connection amongst 
I Granite Merchants and Polishers in Aberdeen, 


wishes good AGENCY for Grit.—Apply Box 270, Offices 


of THE FounpRY TRADE JOURNAL, 165, Strand, Lon- 
don, W.C. 
ANTED, good AGENCY {by Gentleman calling ou 


Iron and Brass Founders in West Riding. York- 
shire. — Address Box 260, Uftices of THE FOUNDRY TRADE 
JOURNAL, 165, Strand, London, W.C. 


FOR SALE AND WANTED. 


YATIERN-MAKING.—A!] kinds of PATTERNS, 
} large or small, made to customers’ designs, by 
experienced workmen; accuracy and prompt delivery 
guaranteed,—LAMBERT Bros., Engineers, Snodland. 


HE “ECLIPSE” SAND MIXER and GRINDER 

is the best for utilising Old Sand, Core Sands, Loam, 

and other Materials, mixed and prepared at lowest cost.— 
Apply HALL’s ENGINEERING Co., Rounds Gate Buildings, 


Nottingham. 
' 

ANTED, for Cash, Brass and Gun-metal Serap 
W Turnings, Condenser, and Loco. Tubes, Brass 
Dust, Mixed Metals, ete.—RAripD MAGNETTING MACHINE 
Company, LTp., Crescent, Birmingham, 








PLUMBAGO, 


Foundry Blacking, 
Terra Flake, 
NEW CORE GUM, 


CRUCIBLES. 


CARRIAGE PAID QUOTATIONS. 


WM. OLSEN, 64%, STREET 


HULL. 




















FOR SALE AND WANTED. 
(Continued.) 


OR SALE, Profitable FOUNDRY and ENGINEER 
ING BUSINESS, with paying speciality. Sub 
stantial assets. 30 milesfrom London. Capital required 
£4,000—£5,00). Full investigation.— Box 264, Offices of 
THE Founpry TRADE JOURNAL, 165, Strand, London, 
W.c. 


SWESTRY.—MODERN ENGINEERING WORKS, 
() with Foundry, for dispos «| ; good railwag facilities ; 
buildings to be had on lease; moderate rental; grand 
opportunity for good business man.—Apply E. BREMNER 
SMITH, Oswestry. 


TD LOWERS, AS GOOD AS NEW, 
No. 4, with 12 in. outlet, Alldays, Ltd. 
No. 5, with 14 in. outlet, Thwaites Broz,, Ltd. 
No. 7, with 24 in. by 19 in. outlet, Thwaites Bros., Ltd. 
All iron revolvers, in grand order. 
THOMAS GREENWOOD, WATERSIDE, HALIFAX. 


HAINS for every pur,ose, including Mine and 
Inc ine Chains, Crane and Sling Chains, Steam 


Navvy and Dredger Chains, manufactured from tough 
and fibrous iron by skilled workmen.—M1p-Brit:su Co., 
Corngraves Works, Cradley Heath. 





JUST PUBLISHED, 1/6 net. 


In Crown 8vo. Handsome Cloth. 


BLAST FURNACE PRACTICE 


By J James Moroan, F.1IC., F.C.S, 


* Multum in parvo - es-entially a work for the practical man and 


to 
the begmmner it should prove valuable.”—/oundry Trad I 


es Journal, 








LONDON: C GRIFFIN & \o, Ltd., EXETER ST.. STRAND 


FIRE BRICKS « GLAY 


CUPOLA BRICKS. 
BEST QUALITY. 








LESSEES OF DELPH AND TINTERN 
ABBEY BLACK AND WHITE CLAY. 





KING BROTHERS, 


(STOURBRIDGE) Ltd., 


STOURBRIDGE. 





FRODAIR SPECIAL PIC-IRONS 


For CYLINDERS, LINERS, VALVES, HIGH-PRESSURE CASTINGS of all kinds, 
as well as CHILLED and UNCHILLED ROLLS. 


FORMULAS for MIXING FRODAIR IRONS which have stood the PRACTICAL TEST of more 
than 25 YEARS will be given gratis. 





The Frodair lron & Steel Co. Lid., 


“FRODAIR, LONDON.” 


Telecrams, 


FENCHURCH HOUSE, 
LONDON, E.C. 
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IMPORTANT NOTIGE. | 


We are sorry and glad to inform our clients that 


is out of print, sorry because we are bound to disappoint 
somebody, glad because of the increasing demand for this useful 
publication. We are in consequence of the above, making earlier 
arrangements and will produce RYLAND’S DIRECTORY, 1910, 
in June. 








—— aD 


Advertisers please note that we have important advt. space to 
let and can now give special positions. 


RATES FOR ADVERTISEMENTS. 


Coloured insets opposite any selected vacant position Pi £10 per page. 
Ordinary advertisements ... 


The above prices include one ‘copy (cloth) of the Directory. 


EAGLAND & Co., Ltd., Publishers. 
165, Strand, London, W.C. 


Telegrams: ‘‘ Zacatecas, London 











Telephone: 6611 Gerrard (2 lines.) 
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Index to Advertisers. 


Addresses, Telegraphic Addresses, and Telephone Numbers. 

















| NAME. DESCRIPTION. ADDRESS. TELEGRAPHIC appress, | TELEPHONE no| 
as —_— . , : 

230 | Alldays & Onions, Ltd.... “a ... | Foundry Plant - Birmingham .. es om .. | Alldays, Birmingham | 328 Victoria 

U. ii. | Bradley. T. & I., & Sons, Ltd. | Pig-Iron ae ‘ Darlaston . , = —_ _ 
C. iii. | Buffalo Forge Co. - - Fans and Blowers Caxton House, London _... * Ruffaloes, London Victoria 420. 
3ush, Henry C. ... = Foundry Specialists The Strand, Derby .. Bushes, Derby Si - Tel. 143 & 

278 | Cumming, William, & Co., Ltd, , Blacking Manufacturers Maryhill, Glasgow Prudence, Glasgow _... | P. 0. M. 25 

227 | Davies, T., & Sons “Me ... | Cupolas .. | West Gorton, Manchester Tuyere, Manchester ... | 70 Openshaw 

275 | Durrants, Jas., & Sons Foundry E quipment Penistone, nr. Sheffield Durrans, Penistone | _ 

226 | Dyson, J. & J. ne i .. | Ground Gannister .. Sheffield ee nf : Dyson's, Stannington... | 702 Sheffield 

| , 
Elders’ Navigation Collieries Ltd, ... | Foundry Coke . Cardiff .. = poe . Elder, Maesteg ... .. | 10 
Evans, J., & Co. - o Foundry Requisites. Manchester... . .. | Ladles, Manchester ... | 2297 
Frodair Iron & Steel Co., Ltd. Pig- Iron ... | 5. Fenchurch Street, E.C. eS Frodair, London — “— 
Everett & Co. Minerals, Chemicals and | 40, Chapel Street, Liverpool -- | Persistent, Liverpool . 1134 Central (3 
Alloys lines) 

228 | Goldendale Iron Co., Ltd : .. | Pig Iron Tunstall, Stoke-on-Trent om 
Griffin, Chas., & Co., Ltd. Publications ... a Kxeter Street, Strand, W.C. _ -- 

231 | Hall, Charles & Co. ‘ : Foundry Requisites Dantzic Street, Manchester — _ 

225 | Harris & Pearson... z Cupola Linings Stourbridge... “ .. | Fireclay, Stourbridge 7 Brierley Hill 

226 | Hislop, R. & G. - Gas Engineers ; é Paisley i a | Gas, Paisley... .. | 331 Paisley 

C. iv, | Jackman, J. W., & Co. . a Foundry Requisites.. . Caxton House, S.W. ’ oe | Molders, London ea 30 Victoria 

280 | Jenkins, W. J., & Co... * - | Gas Cleaning Fans ... Retford a wise oa : — 

279 | King, Bros = = wh ... | Cupola Bricks x Stourbridge | = a 

276 | London Emery Works Co., Ltd .. | Foundry Requisites.. | Park, Tottenham Naxium, London 99 Tottenham 

274 | Lowood, J. Grayson, & Co., Ltd. Ganister, Cupola Blocks, &c. | Deepear, nr. Sheffield Lowood, nr. Sheffield. | 18 Stocksbridge 
Marshall, H. P., & Co. ... = Core Machines . | Leeds .. Specialty, Leeds ... | 1909 Leeds 

231 | McNeil, Chas. an : ... | Steel Ladles .. . Kinning Park, G lasgow McNeil, Glasgow .. | & 155 

279 | Olsen, William _... : ie .. | Plumbago and Blacking | Cogan Street, Hull | - — 

i i 

231 | Phillips, Chas. D. a in .. | Foundry Core Ovens | Newport, Monmouthshire Machinery, Newport .. 18 & P.O. 576 

230 | Phillips J. W.& C.J. ... se .. | Foundry Requisites ... | 23, College Hill, E.C. ‘ | ¢ ‘olloquial, "London... | 10122 Central 

232 | Pickles, Jas. Moulding Machines :. | Victoria Works, Bradford | Pickles, Laisterdyke ... | 1109 

C. iii. | Plasti-Kion Co., The : Iron Cement .. .. | Caxton House, 8.W. | ae — 

231 | Pneumatic Eng, Appliz ances Co , Ltd. | Pneumatic Appliz ances... | Palace Chambers, Westmntr. S.W Pneumogram, London... | 856P.0. Victoria) 
Samuelson & Co., Ltd. .. : | Blowers Banbury .. | Samuelson, Banbury .. -- 
Selson Eng. Co., Ltd. Core-making Machines. 85, Queen Vie toria Street, E.C Selig, London ... 341 Bank 

23) | Stonehouse Works Co. ... on | Wood, Wool, Core Ropes ... | King Edward's Rd., Birminghs um | Tailboard, Birmingham 3069 C1.(3 lines) 

} 
273 | Thermit, Ltd. | Welding . | 27, Martin's Lane, E.C. .. | Fulmen, London 3749 Central 
C. ii,| Tilghman’s Patent Sand Blast Co.,Ltd. | Sand Blast App: aratus Broadhes ath, nr. Manchester. Tilghmans, Altrincham 
233 | Thwaites Bros., Ltd. Foundry Plant Bradford ms a oe .. | Thwaites, Bradford ., | 325 Bradford 
999 | Vaughan & Sons, Ltd... a .. | Cranes ... | West Gorton, Manchester _ ~ 
C. ii,| Walker, I. &I.... pm ‘ Foundry Blackings .. Rotherham . ‘ mt - _ 
Ward, T. W., Ltd. ... | Cupolas, Loam Mills, &c. Albion Works, Sheffield . -- | Forward, Sheffield .., | 189, 1472, &e 
206 | Whittaker, W., & Sons, Ltd. ... | Moulding Machines Oldham ‘ a ; — ~ 
929 | Wilkinson, Thos., & Co., Ltd. .. | Foundry Requisites... =| Middlesbrough os pet .. | Blacking. Middlesbro | 419 


STOURBRIDGE FIRE BRICKS 


Of Best Quality for Lining Cupolas in Stock, 
ALSO MADE TO ANY DESIGN. 




















Linings Stocked to Customers’ Plans to ensure IMMEDIATE DELIVERY. 
All kinds of Fireclay Goods of Highest Quality. 


HARRIS & PEARSON, STOURBRIDGE. 


Telegrams :—‘*‘ FIRECLAY, STOURBRIDGE.” Telephome:—Ne. 7 Brierley “ill. 
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Sole Makers of “*‘PEHRSON’S PATENT 
STEEL MOULDERS’ GREENSAND.”’ 


GROUND CANNISTER, STEEL MOULDERS’ COMPOSITIONS, SILICA CEMENT. 


Gannister Bricks, Fire Bricks, Stoppers and Nozzles. Crucible Clay for all Purposes. 


J. & J. DYSON, 9 xrrerctirre roav,” SHEFFIELD. 


Telegrams—" Dyson's, STANNINGION.” Telephone—No. 702 SHEFFIELD. 


























EFFICIENT 4ND ECONOMICAL HEATING oF FOUNDRY STOVES, 
ANNEALING OVENS, FURNACES, &c. 


R. & G HISLOP, 


Gas Engineers, Underwood House, PAISLEY. 

















WHITTAKER’ IMPROVED [MOULDING MACHINE 


By which Wheels or Pulleys of any description or size 
from 3 inches to upwards of 20 ft. diameter can be made. 


















The most complete and efficient 
machine hitherto introduced to 
Engineers. 


All Machines warranted to Mould with the greatest accuracy and precision. 








GEARING WHEELS 


Spur or Bevel, Straight Teeth and Double 
Helical Teeth —:' to Consumers. 


ROPE & ‘BELT PULLEYS. 


WM. WHITTAKER & SONS, LID., 
sUN IRON woRKS, Q[| DHAM, 
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T. DAVIES & SON, 


Raitway tron Works, West Gorton, MANGHESTER. 


ON ADMIRALTY LIST. 
Telegrams —‘‘ TUYERE, MANCHESTER.” Nat. Telephone—No. 70, OPENSHAW. 


MAKERS OF——— 


Foundry Cupolas 
and Ladles. 


CHARGING PLATFORMS, HOISTS, FOUNDRY 
RATTLERS, CORE STOVE DOORS, 
ROOTS’ BLOWERS. 








STANDARD SIZES IN STOCK OR PROGRESS. 


LICENSEES AND MAKERS OF 


©sborn’s Patent Spark Arrester. 
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COLDENDALE GYLINDER 


PIG IRON. 
makers: GOLDENDALE IRON CO., 








TUNSTALL, STOKE-ON-TRENT.  cestaniisnes 1844). 





Hard, Close Grey Pig-lron. 


Exceedingly Fluid when Melted and Easy to Machine. 


UNRIVALLED for SOUNDNESS and GOOD WORKING 
PROPERTIES. 


Specially Suitable for HIGH-CLASS GAS, STEAM, and 
HYDRAULIC CYLINDER CASTINGS. 


sree owtivir MOTOR CYLINDERS. 


Contractors to the ADMIRALTY, Principal RAILWAY COMPANIES, 
and GOVERNMENT CONTRACTORS. 














Selling Agents:— 


WESTOBY & RAWSTRON, 3% “Sittuince4“SE MANCHESTER, 
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FOUNDRY REQUISITES of Every Description 
In Stock for Prompt Delivery. 
PIG IRON, FOUNDRY COKE, GANISTER, LIMESTONE, SAND, ETC. 


Also Manufacturer of JOO D WOOL CORE ROPE 


Which is far superior to Straw Rope, and other similar material on the market. Sizes } in. to 2 in. diameter in stock. 








Prices and Samples on Application. 


HENRY C. BUSH, COMPLETE FOUNDRY SUPPLIER, DERBY. 


Tel: 143 & 387. Tele: Bushes, Derby. 














VAUGHAN’S rravetinc CRANES. 
































FOR LIGHT 
OR 
HEAVY LOADS. 


HAND POWER SPECIALLY DESIGNED 


or FOR 


ELECTRIC. FOUNDRY WORK. 
VAUGHAN & SON, L® | WEST GORTON-w. 


CRANE BUILDERS. MANCHESTER. 

















ON ADMIRALTY, WAR OFFICE, and INDIA OFFICE LISTS. 





‘“CARLITON”" PATENT 


ai At AT 


BLACHKINC 


cheapest but it is the BEST and ONLY re poy ‘ALL ROU wand 





may not be the 
FOR Blacking on the market. tt fe extensively use ee ee 1in and Colonie 7 ye 
STOVE WORK Roun d Stove and Range Wor “a Baths, Furn ace Pots, Jobbin ng w. ork up to 10 to “Li ght 
and Heavy Bngineering Castings , Inge ot Moulds, &e 


BATHS, etc 
nd for Free Trial : pom 











FOUNDRY STORES, 


THOMAS WILKINSON & c0., LTD, MIDDLESBROUGH. 
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Ferro: Silicon so: si. 


Notched Bars. ingots. 


Al uminium 98/99 % { Half Round Sticks. 


63/70% Mn. 23/30% Si. 


Silico-Manganese { 4% 1% 2% Carbon maximum. 
Ferro-Chrome °7°% & 1% "Garton maximum. 


EVERITT & Co., 40 Chapel Street, Liverpool. 


Telegrams :~—“* PERSISTENT.” Telephone No. 1134 CENTRAL, 3 Lines. 














WoOoOD WOOL CORE ROPES, 


WE ARE 


ACTUAL MANUFACTURERS (NOT FACTORS), 


Of all Sizes 3 to 23. 
BUY DIRECT. DON’T BE MISLED. 
Buying per 1000 yards, you cannot measureit. . . . Buy by guaranteed weight. 


FROM STONEHOUSE WORKS, CO., KING EDWARD’S ROAD, BIRMINGHAM. 


TELEPHONE: No. 3069, “CENTRAL 3-LINES.” Works: “ PERRY Bar.” TELEGRAMS: “‘TAILBOARD, BIRMINGHAM.” 
ST. 


TELEPHONE: 237 Ea 




















REGARDING FOUNDRY EQUIPMENT. 


nana 
a 








However Careful you may be in your choice it is 
- not unlikely that you will buy 
the wrong plant at the finish. 








We know of no firm manufacturing all the equipment required 
in the Foundry. This is impracticable, the range extending as it 
does from Pyrometers and Testing Machines to Sand Mills ; and 
from Rumblers to Chaplets and Studs. We can save you the risk 
of experiment as We have bought most of it, and so we are able to 
guarantee everything we sell. _ Many good machines are made by 
little known firms specializing in one line. We have been able to 
satisfy rigid inspection on contracts recently executed for H.M. 
Government, The Crown Agents for the Colonies, The Italian 





; The Portable Mould Drier 
Government, The Imp. Jap. Navy, Railways and Dockyards at described in our Foundry 


home and abroad, &c. Catalogue. 





J.W. & C.J. PHILLIPS, **°*Uoneon: Bice" 
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PNEUMATIC ENGINEERING APPLIANCES Co., Ltd., 





“HERMAN” 


PNEUMATIC JARRING 
MOULDING MACHINE, 


BRITISH MANUFACTURE. 


= 


This Machine will make perfect deep 
or shallow moulds in a few seconds. 





» NO RAMMING OR PRESSING. . 





IN USE ALL OVER THE WORLD. 


WRITE FOR PARTICULARS. em, 





Palace Chambers, 
Westminster, 
LONDON, S.W. 

















r MS NEIL’ W’ iS 
T UNBREAK 
Pi Lapuee Ble 


K KS 
Mince bin on 
GLAS Gow 
<- euupunsunsecsvese 323" quilnncgecuscssse > 


Can aiso be made in Aluminium. 











CHAS. HALL & CO., 


FOUNDRY REQUISITE 
MAKER, 
DANTZIC ST., MANCHESTER. 


& No. 5814, C1 


STEEL WIRE BRUSHES. 


Chaplets and Studs a Speciality. 

















CwHarRces D. PHILLIPS’ 


= THE ORIGINAL FIRM 
— Established 1867. — 





Registered at inere ed 


ey FOUNDRY 
meg CORE OVEN 


built in nwa all. 
Head Office— 
=e) EMLYN WORKS, 
ae ] NEWPORT, MON. 
(And Gloucester). 





>’ ESTABLISHED 42 YEARS. 
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Pickles Patent Sand Moulding Machine. 





PRESSING THE MOULD. WITHDRAWING THE MOULD. 


The Best and 
Quickest Hand 


Machine made. 


Standard... 
Machines sent 
on approval to 
anyresponsible 
firm. 


They are made 


to any size and Strong and 


durable, easy 


to suit existing 


Plates & Boxes. to work. 





Write for Catalogues to 


JAMES PICKLES, Victoria Works, BRADFORD. 


BIRMINGHAM: 2, Victoria Square. 
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FOUNDRY 
PLANT. 


“Rapid” CGupolas 
WITH OR WITHOUT RECEIVERS 
OR DROP BOTTOMS. 


Roots Blowers 
FOR ENGINE, BELT, OR 
ELECTRIC DRIVING, 

















STEAM HAMMERS, 

FORGE PLANT. 
RooTs BLOWERS, 
“RAPID” CUPOLAsS, 


FOUNDRY PLANT. 
CENTRIFUGAL PUMPS, 

AND FANS. ROS 
HIGH SPEED ENGINES ab | 


FORCED LUBRICATION 
A SPECIALITY. Ltd.. 


THE BRADFORD’ PATENT 
BoiLer FEED Pump. 4 be A D e O R D 
CATALOGUES on APPLICATION. ° 


 § 
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& ~ 
LADLES, HOISTS, 
PLATFORMS, 
JIB CRANES, Etc. 
SS snentiniianiadl 





London Office— 
96 & 98, Leadenhall Street, E.C, 














THE FOUND IRY TRADE JOURNAL. 








FOUNDRY 














LADLES. 


FOR STEEL OR IRON. 














In all Sizes. From 28 ibs. to 50 Ton 


JAMES EVANS & CO., BRITANNIA WORKS, 











